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CORRELATION  OF  RIVERS ,  POOLS,  AND  SITES  WITH  EXHIBITS 


The  Site  exhibits,  in  Appendix  B,  portray  the  collectin 
location,  date(s)  and  effort  for  each  Site.  The  Taxa  exhibi 
in  Appendix  C,  specify  which  mussel  taxa  were  found  at  each 
site,  pool,  and  river  in  the  present  study  and  in  other  studies 
The  Map  exhibits,  in  Appendix  D,  locate  collection  Sites  and 
mussel  beds  on  maps  and/or  navigation  charts  of  the  study  area. 
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Appendix  A 


Classification,  and  Nomenclature  of  Mussels  and  Glochidial  Hosts 


This  Appendix  provides  classifications  and  scientific  and 
common  names  tor  Upper  Mississippi  River  mussels  and  known  hosts 
of  their  glcchidia. 
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Systematic  List  of  Mussels  with  Their  Common  Names 


In  the  following  phylogenetic  list  of  known  Upper  Missis¬ 
sippi  River  freshwater  mussels,  family-group  and  tribal  taxa  are 
those  of  Davis  and  Fuller  (1980),  and  the  suprafamilial  classi¬ 
fication  is  Newell's  (196S)  .  The  common  names  are  those  used  by 
Fuller  (1978b) . 


Phylum  MOLLUSCA 
Class  Bivalvia 
Subclass  Palaeoheterodonta 
Order  Unionoida 
Family  Unionidae 
Subfamily  Margaritiferinae 
Cumb erlandia  mono donta  (Say) ,  Spectacle  Case 
Subfamily  Lampsilinae 
Tribe  Amblemini 

Quadrula  ( Orthonymus )  metanevra  (Rafinesque) ,  Monkeyface 
Q.  fragosa  (Conrad) ,  False  Mapleleaf 
Q.  (Q . )  quadrula  Rafinesque,  Mapleleaf 
Q.  ( Bullata )  nodulata  (Rafinesque),  Wartyback 
Q.  ( B .)  pustulosa  (Lea),  Pimpleback 
Tritogonia  verrucosa  (Rafinesque) ,  Buckhorn 
Cyolonaias  tuberculata  (Rafinesque) ,  Purple  Pimpleback 
Fuseonaia  flava  (Rafinesque) ,  Pigtoe 
F.  ebena  (Lea) ,  Ebony  Shell 
Megalonaias  gigantea  (Barnes) ,  Washboard 
Amblema  plioata  (Say) ,  Threeridge 
Tribe  Elliptionini 

Plethobasus  cyphyus  (Rafinesque) ,  Bullhead 
Pleurobema  rubvum  (Rafinesque) ,  Pink  Pigtoe 
P.  sintoxia  (Rafinesciue)  ,  Round  Pigtoe 
Elliptio  crassidens  (Lamarck) ,  Elephant  Ear 
E.  dilatata  (Rafinesque),  Spike 
Tribe  Lampsilini 
"Subtribe  Mesogenae" 

Ohliquaria  reflexa  Rafinesque,  Threehorn 
"Subtribe  Heterogenae" 

Proptera  alata  (Say) ,  Pink  Heelsplitter 
P.  laevissima  (Lea) ,  Pink  Papershell 
P.  purpurata  (Lamarck) ,  Purple  Pocketbook 
P.  capax  (Green),  Fat  Pocketbook 

Leptodea  fragilis  (Rafinesque) ,  Fragile  Papershell 
L.  leptodon  (Rafinesque) ,  Narrow  Papershell 
Ellipsaria  lineolata  (Rafinesque),  Butterfly 
Trunoilla  trunoata  (Rafinesque),  Deertoe 
T.  donaci formis  (Lea) ,  Fawnfoot 
Obovaria  olivaria  (Rafinesque),  Hickorynut 
Actinonaias  carinata  (Barnes) ,  Mucket 
A.  ell  l  p  s  i  j'o  n-i  i  s  ( Co  n  rad )  ,  LI  1  i  p  s  e 


uigumla  recta  (Lamarck) ,  Black  Sandshell 
L .  subrostrata  (Say),  Western  Pondmussel 
Carunaulina  parva  (Barnes),  Lilliput 
Lampsilis  teres  (Rafinesque) ,  Yellow  Sandshell 
L.  higginsi  (Lea),  Higgins'  Eye 
L .  radiata  siliquoidea  (Barnes),  Fat  Mucket 
L.  ovata  ventrieosa  (Barnes),  Pocketbook 

Plagiola  ( Truneillopsis )  triquetra  (Rafinesque),  Snuffbox 
Subfamily  Anodontinae 
Aroi dens  confragosus  (Say) ,  Rockshell 

Lasmigona  [Pterosyna )  oomplanata  (Barnes),  White  Heelsplitter 

L.  (L. )  eostata  (Rafinesque) ,  Fluted  Shell 

L.  ( Platynaias )  oompressa  (Lea),  Creek  Heelsplitter 

Alasmidonta  ( Decurambis )  marginata  (Say),  Elktoe 

A.  ( Pressodon )  viridis  (Rafinesque),  Slippershell 

Simpsoniooncha  ambigua  (Say) ,  Salamander  Mussel 

Anodontoides  ferussacianus  (Lea),  Cylinder 

Anodonta  ( Utterbackia )  suborbioulata  Say,  Flat  Floater 

A.  (£/.  )  imbeoillis  Say,  Paper  Floater 

A.  ( Py ganodon )  grandis  Say,  Giant  Floater 

Strophitus  undulatus  (Say) ,  Strange  Floater 


NOTE:  Davis  and  Fuller  (1980)  favor  the  following  adjust¬ 
ments  in  nomenclature: 

1.  Cumberlandia  is  genetically  no  farther  from  Margariti fera 
than  the  members  of  that  genus  are  from  one  another.  Suggested  • 
result:  Margariti f era  monodonta. 

2.  Quadrula  ( Orthonymus )  metanevra  is  genetically  so  far  from 
other  Quadrula  that  raising  Orthonymus  to  generic  status  is  war¬ 
ranted.  Suggested  result:  Orthonymus  metanevrus . 

3.  Magalonaias  is  genetically  very  closely  allied  to  Amblema 
(and  Pie otomerus) .  Suggested  result:  Amblema  gigantea. 

Buchanan  (1979:)  recently  placed  Actinonaias  ellipsi f crmi s  in 
Venus taeonaha .  Regardless  of  whether  or  not  this  particular 
adjustment  proves  warranted,  the  correct  genus  for  this  species 
has  not  been  demonstrated  to  the  Principal  Investigator’s  satis¬ 
faction  . 


Exhibit  lb 


Systematic  List  of  Fishes  (with  Their  Common  Names) 
that  Host  Clochidia  of  UMR  Mussels 


The  following  list  provides  the  classification  and  stand¬ 
ardized  scientific  and  common  names  according  to  Bailey  et  al. 
(1970)  of  fishes  that  have  been  identified  and/or  implicated  as 
glochidial  h  ;sts  of  UMR  freshwater  mussels.  Names  at  and  above 
family  rank  are  in  a  phylogenetic  sequence,  but  genera  and 
species  names  are  alphabetized. 

Omitted  from  the  list  is  the  one  relevant  host  that  is  not 
a  fish:  Neaturus  m.  maaulosus  (Rafinesque) ,  the  Mudpuppy,  which 
is  a  salamander  (Vertebrata:  Amphibia). 


Phylum  CHORDATA 
Subphylum  Vertebrata 
Class  Agnatha 
Order  Petromyzontiforr.es 
Family  Petromyzont idae 
Petromyzon  mavinus  Linnaeus,  Sea  Lamprey 
Class  Osteichthyes 
Order  Acipenseri formes 
Family  Acipenser idae 

Soaphirhynous  platorhynahus  (Rafinesque)  Shovelnose  Sturgeon 
Order  Semionoti formes 
Family  Lepisosteidae 

Lepisosteus  osseus  (Linnaeus),  Longnose  Gar 
L.  platostomus  Rafinesque,  Shortnose  Gar 
L.  spatula  Lac^pbde,  Alligator  Gar 
Order  Amii''ormes 
Family  Amiidae 
Amia  calva  Linnaeus,  Bowfin 
Order  Anguill i formes 
Family  Anguillidae 

Anguilla  vostrata  (Lesueur) ,  American  Eel 
Order  Clupeiformes 
Family  Clupeidae 

Alosa  ahryso ah loris  (Rafinesque),  Skipjack  Herring 
Dorosoma  cepedianum  (Lesueur),  Gizzard  Shad 
Order  Salmoniformes 
Family  Esocidae 

Esox  luaius  Linnaeus,  Northern  Pike 
Order  Cypr iniformes 
Family  Cyprinidae 
Cyprinus  oavpio  Linnaeus,  Carp 
Hybognathus  hankinsoni  Hobbs,  Brassy  Minnow 
Noaomis  biguttatus  (Kirtlandl,  Hornevbead  Chub 

-  1  ^  ~  f  M  1  t  r  V\  i  1  1  j  C,  f>  1  A  r>  r*  C  V>  i  ^  r\ 


Notropis  ardens  (Cope),  Rosefin  Shiner 
N.  oornutus  (Mitchill),  Common  Shiner 

N.  heterolepis  F.igenmann  and  Higenmann,  Blacknose  Shiner 
Phoxinus  eos  (Cope),  Northern  Redbelly  Dace 
Pimephales  notatus  (Rafinesque),  Bluntnose  Minnow 
P.  promelas  Raf inesque,  lathead  Minnow 
Rhiniahthys  atratulus  (Hermann),  Blacknose  Dace 
Semotilus  atromaoulatus  (Mitchill),  Creek  Chub 
Family  Catostomidae 

Cavpiod.es  velifev  (Raf inesque)  ,  ilighfin  Carpsucker 
Cato  status  oommersoni  (Lacepbde),  White  Sucker 
Hypentelium  nigricans  (Lesueur),  Northern  Hog  Sucker 
Moxostoma  nacrolepi  do  turn  (Lesueur),  Shorthead  Redhorsc 
Order  Siluriformes 
Family  Ictaluridae 

Iotalurus  me  las  ( Ra f inesque) ,  Black  Bullhead 
I.  natalis  (Lesueur),  Yellow  Bullhead 
I.  nebulosus  (Lesueur),  Brown  Bullhead 
I.  punctatus  (Rafinesquc) ,  Channel  Catfish 
Noturus  gyrinus  (Mitchill),  Tadpole  Madtom 
Pylodiotis  olivavis  (Ra f inesque) ,  Flathead  Catfish 
Order  Ather ini  formes 
Family  Cypr inodontidae 

Fundulus  zebrinus  Jordan  and  Gilbert,  Rio  Grande  Kill i fish 
Order  Gasterosteiformes 
Family  Gasterosteidae 

Culaea  inoonstans  (Kirtland),  Brook  Stickleback 
Order  Perci formes 
Family  Percichthyidae 
Movone  ohrysops  (Rafinesque) ,  White  Bass 
Family  Centrarchidae 

Anbloplites  rupestris  (Rafinesque),  Rock  Bass 
Lepomis  ayanellus  Rafinesque,  Green  Sunfish 
L.  gibbosus  (Linnaeus),  Pumpkinseed 
L.  gulosus  (Cuvier) ,  Warmouth 
L.  humilis  (Girard),  Orangespotted  Sunfish 
L.  macvochivus  Rafinesque,  Bluegill 

L.  megalotis  (Rafinesque),  Longear  Sunfish 
Micropterus  dolomieui  LacdpSde,  Smallmouth  Bass 

M.  salmoides  (Lacdpbde) ,  Largemouth  Bass 
Pomoxis  annularis  Rafinesque,  White  Crappie 
P.  nigromaoulatus  (Lesueur) ,  Black  Crappie 

Family  Percidae 

Etheostoma  exile  (Girard),  Iowa  Darter 
E.  nigrum  Rafinesque,  Johnny  Darter 
Peroa  flaveseens  (Mitchill),  Yellow  Perch 
Stizostedion  canadense  (Smith),  Sauger 
S.  v.  vitreum  (Mitchill),  Walleye 
Family  Sciaenidae 

Aplodinotus  grunniens  Rafinesque,  Freshwater  Drum 
Family  Cottidae 

Cottus  bairdi  Girard,  Mottled  Sculpin 
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Appendix  B 


Sites  and  Sampling  (Fxhibits  2-89) 


The  field  personnel  indicated  by  their  initials  in  the 
Txhibits  may  he  identified  according  to  the  following  legend. 


i;a  -  - 

lid  ward  Ambrogio 

MM  -- 

Me  1  an  i  e 

Miller 

TUB  -- 

Thomas  I).  Barnes 

KLM  -- 

Kennct  h 

P.  Myers 

n.iB  -- 

Daniel  .1.  Be  res  a 

KPN  -- 

Willi  am 

I. .  N  i  cho  1  s 

RP'B  -- 

Richard  P.  Berry 

TAN  -- 

John  A. 

N  o  s  e  k 

l.C  -- 

Lora  lee  til  ark 

Jill’  -- 

James  11 

.  Peck 

.IMP:  -- 

.James  M.  Tinge  1 

JLP  -- 

James  P 

.  Peterson 

RAF  -  - 

Raymond  A.  Faber 

DIPS  -- 

Dan i e 1 

II.  Snyder 

I>I  -- 

Dona  Finley 

SDS  -- 

Steven 

D.  Swanson 

Ml, BP  -- 

Mary  I.ue  B.  Fuller 

RPT  -- 

Roger  1. 

.  Thomas 

SHIP  -- 

Samuel  I..11.  Fuller 

S.JT  -- 

Sand ra 

J.  Thomas 

Rtill  -- 

Robert  ti .  llalvorsen 

KliT  -- 

Katherine  P. .  Trapp 

(PJJ  -- 

tic  raid  ,1.  .Inner 

TAW  -  - 

Todd  A. 

We  be  r 

R.J.J  -- 

Roy  .1.  , Johannes 

RJW  -- 

Robert 

J.  Whiting 

Kl.J  -- 

Kenneth  L.  .Johns on 

MAW  -- 

Ma rt ha 

A.  Whitson 

1UL  -- 

David  J.  Langowski 

JPW  -- 

John  P. 

Wol f 1  i  n 

PAL  -- 

Larry  A.  Linse 

The  area  of  the  riverbed  examined  at  a  given  Site  is  an 
approximation  that  was  worked  out  in  the  following  way.  Field 
observations  had  indicated  that  the  average  length  of  a  brail 
drag  is  about  500  feet.  The  length  of  an  Academy  brail  is  10 
feet.  Therefore,  the  area  of  streambed  that  was  covered  by  a 
single  brail  run  is  about  5,000  square  feet.  Multiplication 
of  this  product  by  the  total  number  of  brail  runs  gives  the 
total  area  brailed  at  the  Site. 

Numbers  of  brail  runs  at  certain  Sites  surveyed  early  in 
the  field  work  are  marked  by  an  asterisk  (*)•  These  figures 
are  minima  only,  because  the  Principal  Investigator  had  not 
recognised  the  usefullness  of  accurately  recording  totals  of 
negative  runs. 


Exhibit  2 


1.  Cargill  2.  Petersons  Bar 
3.  Route  I-35W  Bridge 

Mussel  data,  Exhibit  91  1  Map(s)  ,  Exhibits)  1  97,20  7 

Pool  (s)  :  not  applicable  Date  (s )  :  5  August  19  77 

Local itv :  Minnesota  River,  RM  10.5-12.9,  Bloomington,  Hennepin 
County,  Minnesota. 

Collector  (s)  :  EA,  SLUE,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  0  ;  negative,  15*  ;  total,  15* 

Number  of  square  feet  brailed:  75,000 


Minimum 


Exhibit  3 
4.  Stillwater 

,4 

Mussel  data,  Exhibit  93  1  Map(s),  Exhibit(s)  199,208 

Pool  (s)  :  not  applicable  Date  (s ) :  7  August  19  78 

Locality:  St.  Croix  River,  RM  22.8-24.5,  Stillwater,  Washington 
County,  Minnesota. 

Collector  (s)  :  D.1B,  WLN,  RLT,  TAW 

Collecting  technique (s ) :  brailing,  pollywogging 

Brail  runs:  positive,  12  ;  negative,  49  ;  total,  bl 

Number  of  square  feet  brailed:  305,000 
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Exhibit  4 


5.  Hudson 


Mussel  data,  Exhibit  94  5  Map(s) ,  Exhibit(s)  199,209 

Pool  (s)  :  not  applicable  Date(s):8-13  August,  14-15  September 

1977  ;  14-19  .July  1978 

Locality:  St.  Croix  River,  RM  15.9-18.1, 

Hudson,  St.  Croix  County, 

Wiscons in . 

Collector  (s)  :  EA,  DJB  ,  RFB  ,  JME  ,  DF  ,  SLHF  ,  RCH  ,  DJI. ,  A  L  \  ,  SDS  ,  RLT  ,  IAVV  ,  RJW ,  JPW 
Collecting  technique (s) :  brailing,  pol lywogging ,  diving 

Brail  runs:  positive,  49  ;  negative,  55  ;  total,  104 

Number  of  square  feet  brailed:  520,000 


Exhibit  5 
6.  Catfish  Bar 

Mussel  data,  Exhibit  95  !  Map(s) ,  Exhibit(s)  199,210 

Pool  (s 1  :  not  applicable  Date  (s )  :  it2  August  1978 

Locality:  st.  Croix  River,  RM  10.8-12.2,  about  0.6  miles  NE 
Afton,  Washington  County,  Minnesota. 

Collector  (s')  :  DJB,  MLBF ,  WLN ,  RLT 
Collecting  technique  (s) :  brailing 

Brail  runs:  positive,  14  ;  negative,  67  ;  total,  81 

Number  of  square  feet  brailed:  405,000 


Exhibit  b 


7  .  K i nn  i  c  k  i nn i c 

Mussel  data,  Exhibit  9b  »  Map(s),  Exhibit(s)  199,211 

Poo  1  (s )  :  not  applicable  Date  (5 )  :  19,20  July  1978 

Local  i  ty :  St.  Croix  River,  RM  5. 8-6. 2,  about  4.7  miles  SSL. 
Afton,  Washington  County,  Minnesota 

Collector  (s)  :  KLJ ,  WLN,  RLT 
Collecting  technique  (s ) :  brailing 

Brail  runs:  positive,  9  ;  negative,  17  ;  total,  26 

Number  of  square  feet  brailed:  130,000 


Exhibit  7 

8.  S00  Line  Railroad  Bridge 

Mussel  data,  Exhibit  100  »  Map(s),  Exhibit(s)  19b, 21.2 

Poo  1 fs) : Upper  Saint  Anthony  Date(s):  2  August  1977 
Falls  (USAm 

Locality:  Mississippi  River,  RM  855.8-857.6,  Minneapolis, 
Hennepin  County,  Minnesota 

Collector (s) :  HA,  SLUE,  RLT 
Collecting  technique(s) :  brailing 

Brail  runs:  positive,  0  ;  negative,  10*  ;  total,  10* 

Number  of  square  feet  brailed:  50,000 


Exhibit  8 


9.  Broadway  and  Plymouth  Avenues  Bridges 

Mussel  data,  Exhibit  101  5  Map(s) ,  Exhibit(s)  196,212 

Pool  (s )  :  USAF  *  Date (s ) :  2  August  1 9 7 ~ 

Locality:  Mississippi  River,  RM  853 . 8-855.7,  Minneapolis, 
Hennepin  County,  Minnesota 

Collector  (s] :  EA,  SLHF ,  RET 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  0  ;  negative,  6  ;  total,  6 

Number  of  square  feet  brailed:  50,000 

*  Upper  Saint  Anthony  Falls 


Exhibit  9 

10.  Lake  Street  Bridge 

Mussel  data.  Exhibit  104  '>  Map(s)  ,  Exhibit(s)  196,213 

Pool  (s)  :  1  Date  (s) :  1  August  1977 

Locality:  Mississippi  River,  RM  849.1-850.6,  St.  Paul,  Ramsey 
County,  Minnesota 

Collector (s) :  EA,  SLHF,  RLT 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  0  ;  negative,  10  ;  total,  10 

Number  of  square  feet  brailed:  50,000 


11 
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Exhibit  10 


11.  St.  Paul  Daymark  849.1 

Mussel  data,  Exhibit  105  1  Mapfs),  Exhibit(s)  196,215 

Pool  (s)  :  1  Date  (s )  :  1  August  19  77 

Locality:  Mississippi  River,  RM  S47.8-849.1,  St.  Paul, 
Ramsey  County,  Minnesota 

Collector  (s)  :  EA,  SLHP ,  RLT 
Collecting  technique(s)  :  brail in g 

Brail  runs:  positive,  0  ;  negative,  5  ;  total,  5 

Number  of  square  feet  brailed:  25,000 


Exhibit  1 1 

12.  Locks  and  Dam  1  Upper  Approach  Construction 

Mussel  data,  Exhibit  106  '»  Man(s),  Exhibit(s)  1  96,1  98,2  1 

Pool  (s )  :  1  and  2  Date  (s )  :  2-3  August  19  77 

Locality :  Mississippi  River,  RM  846.2-847.8,  St.  Paul, 

Ramsey  County,  Minnesota 

Collector  (s)  :  EA,  SLHF ,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  6  ;  negative,  14  ;  total,  20 

Number  of  square  feet  brailed:  100,000 


1  2 


Exhibit  12 

13.  Smith  Avenue  ("High")  Bridge 

Mussel  data,  Exhibit  108  ;  Mapfs),  Exhibit! s)  108,214 

-.00..1  ill-'  2  Date  (s’*  :  51  July  1U7" 

L° e a 1 i t y :  Mississippi  River,  RM  839.2  -  840.6  ,  St.  Paul, 

Ramsey  Count)-,  Minnesota 

Collector  (s 1 :  EA,  SLUE,  RLT 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  0  ;  negative,  6  ;  total,  6 

Number  of  square  feet  brailed-  30,000 


Exhibit  13 
14.  Robinsons  Rocks 

Mussel  data,  Exhibit  109  ;  Manfs)  ,  Exhibit(s)  198,215 

Pool  (s)  :  2  Date  (s)  :  28  July  1977 

Locality:  Mississippi  River,  RM  825.0-826.6,  about  3  miles 
S  St.  Paul  Park,  Washington  County,  Minnesota 

Collector  (s)  :  EA,  RFB ,  SLHF ,  RLT,  RJW 
Collecting  technique  (s) :  brailing 

Brail  runs:  positive,  0  ;  negative,  12  ;  total,  12 

Number  of  square  feet  brailed:  60,000 


" 

! 
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Exhibit  14 
IS.  Nin i nger 

Mussel  data,  Exhibit  110  1  Map(s) ,  Exhibit(s)  198,216 

-  Date  (s)  :  29  July  1977 

Locality:  Mississippi  River,  RM  816.6-818.7,  about  3  miles 
\i:  Hastings,  Dakota  County,  Minnesota 

Col  lector  (s )  :  HA,  SLUE,  RET 
Collecting  technique  (s)  :  brail ing 

Brail  runs:  positive,  0  ;  negative,  14  ;  total,  14 

Number  of  square  feet  brailed:  70,000 


Exhibit  15 
16.  Vermillion  River 

Mussel  data.  Exhibit  112  '>  Mao (si,  Exhibit(s)  199,216 

Pool  ( s  j  :  3  Date (s ) :  1,10  August  19  78 

Local ity :  Mississippi  River,  RM  812.9-813.5,  about  1.8  miles 
IV  Prescott,  Pierce  County,  Wisconsin 

Col  lector (s)  :  PJB,  WEN,  RET 
C 1 1 1 e cting  technique  ( s 1  :  brailing 

Brail  runs:  positive.  0  ;  negative,  18  ;  total,  18 


Exhibit  16 


1".  Hastings  Small  Boat  Harbor 

Mussel  data,  Exhibit  113  1  Map(s),  Exhibit(s)  199,216 

Poo  1  (s )  :  3  Date  (s )  :  28  July  1978 

Locality:  Mississippi  River,  RM  812.9-813.4,  Hastings, 

Dakota  County,  Minnesota 

Collector  (s)  :  DJB,  RLT 
Collecting  technique (s) :  br ailing 

Brail  runs:  positive,  0  ;  negative,  11  ;  total,  11 

Number  of  square  feet  brailed:  55,000 


Exhibit  17 
18.  Prescott 

Mussel  data,  Exhibit  114  5  Mapfs),  Exhibit(s)  199,217 

Pool  (s )  :  3  Date (s) :  23  July  1978 

Locality :  Mississippi  River,  RM  809.2-811.8,  Prescott, 

Pierce  County,  Wisconsin 

Collector (s) :  DJB,  WLN,  RLT 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  11  ;  negative,  56  ;  total,  67 


Number  of  square  feet  brailed:  335,000 


Exhibit  IS 
19.  Pine  Coulee 

Mussel  data,  Exhibit  115  1  Map(s),  Exhibit!*)  199,21" 

Pool  (s )  :  3  Date (s  j :  l  August  19  78 

Locality :  Mississippi  River,  RM  809.5-809.8,  about  1.2  miles 
SE  Prescott,  Pierce  County,  Wisconsin 

Collector  (s)  :  DJB,  WLN,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  b  ;  negative,  13  ;  total,  19 

Number  of  square  feet  brailed:  95,000 

Exhibit  19 
20.  Truedalc  Slough 

Mussel  data,  Exhibit  116  »  Man  (s')  ,  Exhibit!*)  199,217 

Pool  (s)  :  3  Date(s')  :  2-1  duly  1978 

Locality:  Mississippi  River,  RM  807.7  808.7,  about  3.0  miles 
SE  Prescott,  Pierce  County,  Wisconsin 

Collector  (s)  :  DJB,  WLN,  RLT 
Collecting  techn ique f s )  :  brailing 

Brail  runs:  positive,  9  ;  negative,  29  ;  total,  38 

Number  of  square  feet  brailed:  190,000 

1  (> 


Exhibit  20 


21.  Four  Mile  Island 

Mussel  data,  Exhibit  117  1  Map(s)  ,  Exhibit^)  199,217 

Pool  (s )  :  3  Date  (s ) :  25  duly  1978 

Locality :  Mississippi  River,  RM  806.7-807.7,  about  4.0  miles 
SE  Prescott,  Pierce  County,  Wisconsin 

Collector  (s)  :  DJB ,  WLN,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  5  ;  negative,  22  ;  total,  27 

Number  of  square  feet  brailed:  135,000 


Exhibit  21 
22.  Big  River 

Mussel  data,  Exhibit  118  ’  Manfs),  Exhibit(s,l  199,218 

Pool  (s )  :  3  Date  (s )  :  26  duly,  9  August  1978 

Locality:  Mississippi  River,  RM  803 .9-  806 .  1  ,  about  6.2  miles 
SI:  Prescott,  Pierce  County,  Wisconsin 

Collector (s) :  DJB,  WLN,  RLT 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  9  ;  negative,  33  ;  total,  42 


Number  of  square  feet  brailed:  210,000 


Exhibit  22 


23.  Morgan  Coulee,  24.  Coulters  Island 

Mussel  data,  Exhibit  119  '»  Map(s)  ,  Exhibit(s)  199,219 

Pool  (s)  :  3  Date  (s)  :  28,29  July  1978 

Locality:  Mississippi  River,  RM  800.8-803.0,  about  1.8  miles 
NW  Diamond  Bluff,  Pierce  County,  Wisconsin 

Collector (s ) :  DJB,  WLN,  RLT 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  10  ;  negative,  60  ;  total,  70 

Number  of  square  feet  brailed:  350,000 


Exhibit  23 
25.  Diamond  Bluff 

Mussel  data,  Exhibit  120  >  Map(s),  Exhibit(s)  199,219 

Pool  (s ) :  3  Date (s) :  30  July  1978 

Locality:  Mississippi  River,  RM  798.9-800.5,  Diamond  Bluff, 
Pierce  County,  Wisconsin 

Collector  (s )  :  DJB,  WLN,  RLT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  17  ;  negative,  26  ;  total,  43 

Number  of  square  feet  brailed:  215,000 


Exhibit  24 


26.  Above  Trenton 

Mussel  data,  Exhibit  122  ;  Map(s),  Exhibit(s)  200,220 

Pppl.Cs)  :  4  Date  (s)  :  11,12  August  1978 

Locality:  Mississippi  River,  RM  794.9-796.4,  about  1  mile 
WNW  Trenton,  Pierce  County,  Wisconsin 

Collector (s ) :  DJB,  WLN,  RLT 

Collecting  technique (s) :  brailing,  pollywogging ,  scraping 

Brail  runs:  positive,  7  ;  negative,  51  ;  tot  .,  38 

Number  of  square  feet  brailed:  190,000 


Exhibit  25 
27.  Trenton 

Mussel  data,  Exhibit  123  5  Mapfs),  Exhibit(s)  200,220 

Pool  (s ) :  4  Date (s) :  12  August  1978 

Locality:  Mississippi  River,  RM  793.7-794.9,  Trenton,  Pierce 
County,  Wisconsin 

Collector (s)  :  DJB,  WLN 

Collecting  technique  (s)  :  brailing,  pollywogging 

Brail  runs:  positive,  13  ;  negative,  20  ;  total,  33 

Number  of  square  feet  brailed:  165,000 


19 


Exhibit  26 


28.  Cannon  River 

Mussel  data.  Exhibit  124  ;  Map(s),  Exhibit(s)  200,220 

P00-1  (s)  :  4  Date  (s )  :  16  August  1978 

Locality:  Mississippi  River,  RM  791.6-793.7,  about  1.0  mile 
NW  Red  Wing,  Goodhue  County,  Minnesota 

Collector  (s')  :  SLHF  ,  KLJ  ,  WLN 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  4  ;  negative,  14  ;  total,  18 

Number  of  square  feet  brailed:  90,000 


Exhibit  27 

29.  Red  Wing  Commercial  and  Small  Boat  Harbors 

Mussel  data,  Exhibit  125  1  Map(s),  Exhibit(s)  200,220 

Pool  (si  :  4  Date  (s)  :  2  0  August  19  78 

Locality:  Mississippi  River,  RM  791.2-791.6,  Red  Wing,  Goodhue 
County,  Minnesota 

Collector  (s)  :  KL.J ,  WLN,  RLT 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  1  ;  negative,  11  ;  total,  12 

Number  of  square  feet  brailed:  60,000 


20 


Exhibit  28 


30.  Red  King  Highway  Bridge 

Mussel  data,  Exhibit  126  !  Map(s)  ,  Exhibit(s)  200,221 

Pool  (s)  :  4  Date  (s)  :  19  August  1978 

Locality :  Mississippi  River,  RM  789.2-~91.2,  Red  King, 
Goodhue  County,  Minnesota 

Collector  (s)  :  KLJ ,  KLN,  RLT 

Collecting  technique  (s )  :  brailing,  pol lywogging,  scraping 

Brail  runs:  positive,  18  ;  negative,  30  ;  total,  48 

Number  of  square  feet  brailed:  240,000 


Exhibit  29 

31.  Bay  City  Small  Boat  Harbor 

Mussel  data,  Exhibit  12  7  »  Map(s)  ,  Exhibit  (s)  200,222 

Pool  (s)  :  4  Date ( s ) :  20  August  1978 

Locality:  Mississippi  River,  RM  786.4,  Bay  City,  Pierce  County, 
Wisconsin 

Collector (s) :  KLJ,  WLN,  RLT 
Collecting  technique (s)  :  brailing 

Brail  runs:  positive,  0  ;  negative,  4  ;  total,  4 


Number  of  square  feet  brailed:  20,000 


Exhibit  30 


32.  Bay  City  Commercial  and  Recreational  Sites 

Mussel  data,  Exhibit  128  !  Map(s)  ,  Exhibit(s)  200,222 

Pool  (s )  :  4  Date  (s )  :  20  August  1978 

Locality:  Mississippi  River,  RM  786.2,  Bay  City,  Pierce 
County,  Wisconsin 

Collector  fs)  :  KLJ  ,  WEN,  RLT 
Collecting  technique  (si  :  brailing 

Brail  runs:  positive,  2  ;  negative,  3  ;  total,  5. 

Number  of  square  feet  brailed:  25,000 


Exhibit  31 
33.  Wacouta  Point 


Mussel  data,  Exhibit  129 
Pool f si:  4 


’  ''lanes'),  Exhibit  (s)  200,2  22 
Date  (s )  :  21,22  August  1978 


Local  it v :  Mississippi 
E  Red  Wing, 


River,  RM  783.2-785.4,  about  5.0  miles 
Goodhue  County,  Minnesota 


Col  1  ector  (s)  :  KI..1 ,  WEN,  RET 

Collecting  t  echn i que  f  s  )  :  brailing,  scraping 

Brail  runs:  positive,  21  ;  negative,  41  ;  total,  62 

Number  of  square  feet  brailed:  310,000 


Exhibit  32 

34.  Lake  City  Small  Boat  Harbor 

Mussel  data,  Exhibit  130  >  Man(s)  ,  Exhibit(s)  200,223 

Pool  is):  i  Date  (s ) :  18  September  1977  , 

24  August  19 "8 

Local  i  ty  :  M i  s s  i  s s  i  p p i  R i  v e r,  RM  ""2.4- 
""2.8,  Lake  City,  Wabasha 
County,  Minnesota 

C  o  1 1  e  c  t  o  r  :  s  I  :  LA,  D.!B,  RAE  ,  MERE,  SLUE,  KLE,  LAL,  WLN,  RL1 
Cel  1  ec t  ;  n g  t c chn  1  que  s  1  :  b railing 

Brail  runs:  positive,  9  ;  negative,  42  ;  total,  31 

Number  of  square  feet  brailed:  255,000 


Exhibit  53 
35.  Reads  Landing 

Mussel  data,  Exhibit  131  1  Map(s)  ,  Exhibit(s)  20  1  ,  224 

P o o i ( s )  :  4  Date  (s )  :  2  1  -  2  2  ,  29  September  19 

Locality:  Mississippi  River,  RM  760.6-763.8,  Reads  Landing, 
Wabasha  County,  Minnesota 

Col  lector (s)  :  EA,  DJB,  SLUE,  RCH ,  RLT 
Collecting  technique  ( s )  :  brailing,  pollywogging 

Brail  runs:  positive,  6  ;  negative,  67  ;  total,  73 


Number  of  square  feet  brailed:  365,000 


Exhibit  34 


3b.  Wabasha  Small  Boat  Harbor 

Mussel  data,  Exhibit  132  1  Map(s),  Exh  ib i t ^ s )  201,2 

Pool  (s)  :  4  Date  (s )  :  2d  August  19~S 

Locality :  Mississippi  River,  RM  760.5,  Wabasha,  Wabasha 
County,  Minnesota 

Collector  (s) :  KLJ,  WLN,  RLE 
Collecting  technique (s) :  trailing 

Brail  runs:  positive,  5  ;  negative,  ?  ;  total, 

Number  of  square  feet  brailed:  60,000 


Exhibit  35 

37.  Crats  Island  Bank  Repair 

Mussel  data,  Exhibit  133  5  Man  (s'),  Exhibit  (si  20  1,2 

Pool  (s')  :  4  Pat e  ( s )  :  2d  August  1078 

Local ity :  Mississippi  River,  RM  750.2,  about  1.0  miles  E 
Wabasha,  Wabasha  County,  Minnesota 

Collector  (s)  :  KLJ.  WLN,  RET 
Collecting  technique(s)  :  brailing 

Brail  runs:  positive,  0  ;  negative,  9  ;  total,  9 


Number  of  square  feet  brailed:  45,000 


Exhibit  50 
38.  Teepeeota  Point 

Mussel  data.  Exhibit  154  ’>  Map  (si.  Exhibit  (si  2  n  1 ,225 

Poo  1  (s )  :  4  Date  (s)  :  2  0  September  197“ 

Locality:  Mississippi  River,  RM  "57.0-758.4,  about  2  miles 
SE  Wabasha,  Wabasha  County,  Minnesota 

Collector  (s )  :  LA,  D.JB,  RCH,  RI.T 
Collecting  technique (si :  bra i ling 

Brail  runs:  positive,  13  ;  negative,  38  ;  total,  51 

Number  of  square  feet  brailed:  255,000 


Exhibit  37 
39.  Grand  Encampment 

Mussel  data,  Exhibit  135  >  Map (si,  Exhibit  (s)  2  0  1,225 

Pool  (s)  :  4  Date  (si  :  19  September  197  7 

Locality:  Mississippi  River,  RM  754.5-757.0,  about  3.5  miles 

SF.  Wabasha,  Wabasha  County,  Minnesota 

Collector  (s)  :  F.A,  D.JB,  SLUF,  RCII,  RET 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  9  ;  negative,  31  ;  total,  40 

Number  of  square  feet  brailed:  200,000 
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Exhibit  38 


40.  Beef  Slough 

Mussel  data,  Exhibit  1 36  5  Map(s),  Exhibit(s)  201,223 

Pool C s ) :  4  Date (s) :  27  August  1978 

Locality:  Mississippi  River,  RM  753.9-754.6,  about  1.3  miles 
XIV  Alma,  Buffalo  County,  Wisconsin 

Collector  (s)  :  SLUE,  KLN,  RLT 
Collecting  technique (s)  :  brailing 

Brail  runs:  positive,  6  ;  negative,  11  ;  total,  17 

Number  of  square  feet  brailed:  85,000 


Exhibit  39 

41.  Locks  and  Dam  4  Lower  Approach 

Mussel  data,  Exhibit  138  »  Map(s)  ,  Exhibit(s)  201,226 

Pool  (s)  :  5  Date  (s)  :  27  August  1978 

Locality:  Mississippi  River,  RM  752.3-752.8,  Alma,  Buffalo 
County,  Wisconsin 

Collector  (s)  :  KLJ ,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  8  ;  negative,  9  ;  total,  17 

Number  of  square  feet  brailed:  85,000 
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Exhibit  4d 

42.  Mule  Bend,  45.  Head  of  Island  42  Bank  Repair 

Mussel  data,  Exhibit  139  ;  Mapfsj  ,  Exhibit(s)  20  1, 22a 

Pool  (s)  :  5  Date  (s  )  :  28  August  1 9  ~  S 

Locality:  Mississippi  River,  RM  748.5-749.0,  about  2.0  miles 
S  Alma,  Buffalo  County,  Wisconsin 

Collector  (s)  :  KLJ  ,  IV LN  ,  RLT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  4  ;  negative,  29  ;  total,  33 

Number  of  square  feet  brailed:  165,000 


Exhibit  41 
44.  West  Newton 

Mussel  data,  Exhibit  140  ;  Map(s) ,  Exhibit(s)  201,227 

Pool  (s) :  5  Date (s) :  25-  26  September  19'“ 

Locality:  Mississippi  River,  RM  746.6-748.5,  about  3.5  miles 
SSE  Alma,  Buffalo  County,  Wisconsin 

Collector  (s) :  EA,  DJB ,  RCH ,  RLT 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  67  ;  negative,  22  ;  total,  89 

Number  of  square  feet  brailed:  445,000 
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Exhibit  42 


45.  Weaver  Bottoms  Complex 

Mussel  data,  Exhibit  141  '»  Map(s),  Exhibit(s)  201  ,  2  28 

Pool  (s )  :  5  Date (s) :  25-  28  September  1977 

Locality:  Mississippi  River,  RM  741.0-740.6,  Minneiska,  Winona 
County,  Minnesota 

Collector  (s) :  EA,  DJB,  RLT 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  64  ;  negative,  48  ;  total,  112 

Number  of  square  feet  brailed:  560,000 


Exhibit  43 

46.  Locks  and  Dam  5  Culvert  Construction 

Mussel  data,  Exhibit  142  '>  Map(s)  ,  Exhibit(s)  201  ,  20  2,229 

Pool  (s)  :  5  and  5A  Date (s ) :  26,  28  September  1977 

Locality :  Mississippi  River,  RM  740.4-740.6,  about  3  miles  SE 
Buffalo,  Buffalo  County,  Wisconsin 

Collector  (s)  :  D.JB 

Collecting  technique (s) :  pel lywoggi ng ,  scraping 


28 


Exhibit  44 


47.  Locks  and  Dam  5  Lower  Approach 

Mussel  data,  Exhibit  144  1  Map (si ,  Exhibit(s)  202,229 

Pool  (s)  :  5A  Datefs):  2  8  August  19  78 

Locality :  Mississippi  River,  RM  737.6-738.0,  about  4.6  miles  NW 
Fountain  City,  Buffalo  County,  Wisconsin 

Collector  (s)  :  KLJ ,  WLN ,  RLT 
Collecting  techn ique  (s )  :  brailing 

Brail  runs:  positive,  3  ;  negative,  6  ;  total,  9 

Number  of  square  feet  brailed:  45,000 


Exhibit  45 

48.  Island  58,  49.  Island  58  Bank  Repair, 

50.  Fountain  City 

Mussel  data,  Exhibit  145  ;  Map(s) ,  Exhibit(s)  202,230 

Pool  (s ) :  SA  Date (s ) :  30  August;  1,  2  September  19  78 

Locality:  Mississippi  River,  RM  733.0-735.4,  about  1.2  miles  NW 
Fountain  City,  Buffalo  County,  Wisconsin 


Collector  (s)  :  KLJ,  KLM,  WLN,  RLT,  SJT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  12  ;  negative,  47  ;  total,  59 

Number  of  square  feet  brailed:  295,000 


Exhibit  46 

51.  Fountain  City  Service  Base 


Mussel  data,  Exhibit  146  i  Map(s)  ,  Exhibit(s)  202,230 

Pool  (s )  :  5 A  Date  (s)  :  2  September  19  78 

Locality:  Mississippi  River,  RM  733.4,  about  0.5  miles  NW 
Fountain  City,  Buffalo  County,  Wisconsin 

Collector  (s)  :  KLJ,  WLN,  RLT,  SJT 
Collecting  technique  (s ) :  brailing 

Brail  runs:  positive,  0  ;  negative,  8  ;  total,  8 

Number  of  square  feet  brailed:  40,000 


Exhibit  47 

52.  Fountain  City  Small  Boat  Harbor 

Mussel  data,  Exhibit  147  ;  Mar>(s),  Exhibit(s)  202,230 

Pool  (s )  :  5A  Date  (s)  :  2  September  1978 

Locality :  Mississippi  River,  RM  732.9,  Fountain  City,  Buffalo 
County,  Wisconsin 

Collector  (s)  :  KLJ,  WLN,  RLT,  SJT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  2  ;  negative,  2  ;  total,  4 

Number  of  square  feet  brailed:  20,000 


Exhibit  48 


Betsy  Slough,  54.  Betsy  Slough  Bank  Repair, 

5  5  .  IV  i  1  ds  Bend 

Mussel  data.  Exhibit  148  >  Map ( s ) ,  Exhibit(s)  202,230 

i'oo  1  >  s  )  ;  5/v  Date  (s )  :  3  September  1978 

Locaiitv:  Mississippi  River,  RM  729.8-732.0,  about  2.0  miles  SE 
Fountain  City,  Buffalo  County,  Wisconsin 

Collector  ■  s  1  :  K  1..J ,  RET,  S.JT 

Co  1 1  e c t i a g  t e c hn i q u e  f s 1 :  hr ailing 

Brail  runs:  positive,  •‘1  ;  negative,  -’4  ;  total,  39 

Number  of  square  feet  brailed:  195,000 


Exhibit  49 

56.  Locks  and  Dam  5A  Upper  Approach 

Mussel  data,  Exhibit  149  I  Man (si ,  Exhibit(s)  202,251 

Pool  1 s ) :  5 A  Date  f s )  :  29,  31  August  1978 

Lo ca 1 i t y :  Mississippi  River,  RM  728.5-  729.0,  about  2.5  miles  NW 
Winona,  Winona  County,  Minnesota 

Collector  fs)  :  KL.J,  WEN,  RLT 
Collecting  technique (s) :  brailing 

Brail  runs:  positive,  3  ;  negative,  9  ;  total,  12 

Number  of  square  feet  brailed:  00,000 


Exhibit  50 


57.  Locks  and  Dam  5A  Lower  Approach 

Mussel  data,  Exhibit  151  5  Map(s)  ,  Exhibitis)  202,2  51 

Pool  (s )  :  6  Date  (s )  :  31  August,  1  September  10  78 

Locality:  Mississippi  River,  RM  728.0-  728.5  ,  about  2.0  miles  XIV 
Winona,  Winona  County,  Minnesota 

Collector  (s) :  KLJ ,  KLM ,  WLN ,  RLT ,  SJT 
Collecting  technique (s ) :  bra i ling 

Brail  runs:  positive,  1  ;  negative,  13  ;  total,  1-1 

Number  of  square  feet  brailed:  70,000 


Exhibit  51 

58.  Winona  Commercial  Harbor  and  Small  Boat  Harbors 

Mussel  data,  Exhibit  152  1  Manus'),  F.xhibit(s)  20  2,232 

Pool  ( s  )  :  0  Date  (s )  :  5  September  1078 

Locality:  Mississippi  River,  RM  720.1-720.2,  Winona,  Winona  County, 
Mi nnesota 

Collector  (s)  :  K1..J,  ML  BP ,  WLN,  RLT,  S.IT 
Collecting  technici  uc  f  s  )  :  broiling 

Lrail  runs:  positive,  1  ;  negative,  21  ;  total,  22 

‘.’umber  of  square  feet  brailed:  110,000 


Exhibit 


59.  Winona  Lower  Railroad  Bridge.' 

Mussel  data.  Exhibit  153  ;  Map(s),  Exhibit! s)  292,252 

Pool  (s)  :  (i  Date(s):  h  September  19"8 

Locality:  Mississippi  River,  RM  ^25.2-724.2,  Winona,  Winona 
County,  Minnesota 

Coilector(s)  :  RLJ ,  WLN,  RLT,  S.JT 

Collecting  technique  (s )  :  brailing,  pollywogging 

Brail  runs:  positive,  10  ;  negative,  19  ;  total,  29 

Number  of  square  feet  brailed:  145,000 


Exhibit  53 
00  .  Gravel  Poi nt 

Mussel  data,  Exhibit  154  *»  Man  (s')  ,  Exhibit  (s)  20  2,2.32 

Poo  1  (s )  :  (>  Date(s):  7-9  September  1978 

Local itv :  Mississippi  River,  RM  721 ."-723.2,  about  1.3  miles  SI 
Winona,  Winona  County,  Minnesota 

Collector  (s)  :  TUB,  LC,  SLUE,  G.J.I,  R.J.J,  KL.J ,  WLN,  .JAN,  RLT,  TAW 
Collecting  technique  (s)  :  brailing,  pollywogging 

Brail  runs:  positive,  15  ;  negative,  15  ;  total,  50 

Number  of  square  feet  brailed:  150,000 


Exhibit  54 

bl.  Locks  and  Dam  b  Lower  Approach 


Mussel  data.  Exhibit  15b  '>  Map(s),  Exhibit(s)  205,253 

Poo  I  (s  )  :  ”  Date  (s )  :  13  September  19  78 

Local i t  y :  Mississippi  River,  RM  715.0-714.2,  Trempealeau, 
Trempealeau  County,  Wisconsin 

Collector  (si  :  K1..I ,  Rl.T 

Collect  in  g  t echn ique  (s )  :  brailing 

Brail  runs:  positive,  P  ;  negative,  5  ;  total,  14 

Number  of  square  feet  brailed:  70,000 


Exhibit  55 
62.  Richmond  Island 

Mussel  data,  Exhibit  157  *  Manfsl,  Exhibit(s)  205,233 

Poo  1  (s ) :  7  Date (s 1 :  14  September  19  78 

Locality:  Mississippi  River,  RM  711.2-713.0,  about  2.0  miles 
Trempealeau,  Trempealeau  County,  Wisconsin 

Collector  fs)  :  KL.J,  WLN  ,  RLT 
Collecting  technique  f  s :  b  r  a  i  1  i  n  g 

Brail  runs:  positive,  1  b  ;  negative,  3b  ;  total,  52 


Number  of  sepuare  feet  brailed:  2(>0,000 


Exhibit  56 
63.  Queens  Bluff 


Mussel  data,  Exhibit  158  >  Map(s)  ,  Exhibit(s)  203,233 

Pool  (s )  :  7  Date  (s )  :  15  September  1978 

Locality:  Mississippi  River,  RM  710.0-710.7,  about  4.0  miles 
SE  Trempealeau,  Trempealeau  County,  Wisconsin 

Collectorfs)  :  KLJ ,  WEN,  RLT 
Collecting  technique  (s j  :  brailing 

Brail  runs:  positive,  14  ;  negative,  5  ;  total,  19 

Number  of  square  feet  brailed:  45,000 


Exhibit  57 

64.  Locks  and  Dam  7  Upper  Approach 

Mussel  data,  Exhibit  159  1  Man(s),  Exhibit, 'si  203,2  54 

Pool  (s )  :  “  Date ( s )  :  17  September  19  "8 

Locality:  Mississippi  River,  RM  703.1  -  703.6  ,  about  3.1'  miles 
N  La  Crescent,  Houston  County,  Minnesota 

Collector  (s)  :  ML BE ,  KLJ,  RLT 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  H  ;  negative,  4  ;  total,  15 


Number  of  square  feet  brailed:  75,000 


Exhibit  58 


(i5.  La  Crosse  Railroad  Bridge 

Mussel  data,  Exhibit  1 1>  1  '»  Map(s)  ,  Exhibit(s)  204,235 

Pool  (s )  :  8  Date (s )  :  18,  19  September  1978 

Locality:  Mississippi  River,  RM  699.0-700.4,  about  1.0  mile 
V.  La  Crescent,  Houston  County,  Minnesota 

Collector  (si  :  KL.J,  RLT 
Collecting  technique (si :  brailing 

Brail  runs:  positive,  13  ;  negative,  25  ;  total,  38 

Number  of  square  feet  brailed:  190,000 


Exhibit  59 

66.  H ingen  Island  Bank  Repair 

Mussel  data.  Exhibit  192  1  Mau(s),  Exhibit(s)  204,236 

Pool  (si  :  8  Date (s ) :  2  2  September  19  78 

Locality:  Mississippi  River,  RM  696.0-696.3,  about  0.8  mile 
SK  La  Crosse,  La  Crosse  County,  Wisconsin 

Coll  ec  to  r  (  s  )  :  KL.J,  RLT 
Collecting  techn  ique f s ]  :  brailing 

Brail  rims:  positive,  5  ;  negative,  1  ;  total,  6 

Number  of  square  feet  brailed:  30,000 


i 
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Exhibit  60 


67.  Sand  Slough,  68.  Sand  Slough  Bank  Repair 

Mussel  data,  Exhibit  165  !  Map(s),  Exhibit(s)  204,256 

Pool  (s)  :  8  Date(s)  :  20,  21  September  19  78 

Locality:  Mississippi  River,  RM  694.1-695.0,  about  1.5  miles 
S  La  Crosse,  La  Crosse  County,  Wisconsin 

Collector  (s)  :  KL.J,  W'LN,  JHP,  RLT 
Collecting  technique  (si :  brailing 

Brail  runs:  positive,  9  ;  negative,  20  ;  total,  29 

Number  of  square  feet  brailed:  145,000 


Exhibit  n 1 
69.  Root  River 

Mussel  data,  Exhibit  164  ;  Man!  s')  ,  Exit  ib  i  t  s  '■  201,25" 

Pool f  s  }  :  8  Date  is  j  :  2  2  September  19 “8 

Locality:  Mississippi  River,  RM  692. “-695.5,  about  2.5  miles 
SW  La  Crosse,  La  Crosse  County,  Wisconsin 

Co  1 1  ector  (s )  :  KL.J,  RLT 
Collecting  technique(s)  :  brailing 

Brail  runs:  positive,  2  ;  negative,  19  ;  total,  21 


Number  of  square  feet  brailed:  105,000 


Exhibit  62 


70.  Picayune  Island 

Mussel  data,  Exhibit  165  ;  Map  (s')  ,  Exhibit(s)  204,237 

Pool  (sj  :  8  Datefs)  :  12  June  19  79 

Locality:  Mississippi  River,  RM  691.1-692.4,  about  2.0  miles 
N  Brownsville,  Houston  County,  Minnesota 

Collector  (s)  :  HA,  MLBF,  RLT 
Collecting  technique  (s)  :  brail  in g 

Brail  runs:  positive,  5  ;  negative,  27  ;  total,  32 

Number  of  square  feet  brailed:  160,000 


Exhibit  63 

71.  Above  Brownsville 

Mussel  data,  Exhibit  166  Map(s),  Exhibit(s)  204,237 

Pool  (s)  :  8  Date  (s) :  2-3  October  1977 

Locality:  Mississippi  River,  RM  689.8-691.2,  about  2  miles  N 
Brownsville,  Houston  County,  Minnesota 

Col  1 ector (s )  :  FA ,  RLT,  SJT 
Collecting  technique  is) :  b r a i ] i n g 

Brail  runs:  positive,  34  ;  negative,  24  ;  total,  58 


Number  of  square  feet  brailed:  290,000 


Exhibit  64 
72.  Brownsville 

Mussel  data,  Exhibit  167  Map(s)  ,  Exhibit(s)  204,238 

Pool  (s) :  8  Date (s) :  15  August  19  7  7 

Locality :  Mississippi  River,  RM  685.4-689.8,  Brownsville, 
Houston  County,  Minnesota 

Collector  (s) :  EA,  SLHF ,  RLT ,  RJW 
Collecting  technique  (s)  :  brailing 

Brail  runs:  posit  :  \  t .  ;  negative.  9  ;  total  ->*■ 

N umb e r  of  so u a r e  feet  b railed:  ;  9 0  ,  o 0 •. ) 


i scons  in 

Collector  (s^  :  EA,  KLJ ,  RLT 
Collecting  technique  (s ) :  brailing 


*  u  C  ii  1  1  L 


-A; 


Stoddard  , 


Brail  runs:  positive,  11  ;  negative,  13  ;  total,  24 


Number  of  square  feet  brailed:  120,000 


Exhibit  66 


74.  Warners  Landing 

Mussel  data,  Exhibit  169  i  Map(s),  Exhibit(s)  204,239 

Pool  (s) :  8  Date (s  j :  15,  17  June  19  79 

Locality:  Mississippi  River,  RM  682.8-683.9,  about  2.0  miles  S 
Stoddard,  Vernon  County,  Wisconsin 

Collectorjs]  :  EA,  SLHF,  KI.J,  RLT ,  TAW 
Collecting  technique  (s')  :  brail ing,  pollywogging 

Brail  runs:  positive,  22  ;  negative,  H  ;  total,  33 

Number  of  square  feet  brailed:  165,000 


Exhibit  67 

75.  Island  126,  76.  Head  of  Island  126  Bank  Repair 

Mussel  data,  Exhibit  171  >  Maris'],  Exhibit  (si  205,240 

Pool  (s )  :  9  Date(s):  21  .June  1979 

Locality:  Mississippi  River,  RM  677.2-678.4,  about  0.5  miles 
S  Genoa,  Vernon  County,  Wisconsin 

Co  1  lector  (s )  :  K  L.J ,  RLT,  TAW 
Collecting  technique  (s) :  brail ing 

Brail  runs:  positive,  6  ;  negative,  21  ;  total.  2 ~ 


Number  of  square  feet  brailed:  135,000 


Exhibit  68 


r 


77.  Twin  Island, 

78.  Head  of  Twin  Island  Bank  Repair 

Mussel  data,  Exhibit  172  '>  Map(s),  Exhibit(s)  205,240 

Pool Cs) :  9  Date (s) :  21-22  June  1979 

Locality :  Mississippi  River,  RM  675.7-676.6,  about  5.0  miles 
S  Genoa,  Vernon  County,  Wisconsin 

Collector  (s )  :  EA,  KLJ ,  RLT ,  TAW 
Collecting  technique  (s )  :  brailing 

Brail  runs:  positive,  4  ;  negative,  26  ;  total,  50 

Number  of  square  feet  brailed:  150,000 


Exhibit  69 

79.  Below  Twin  Island 

Mussel  data,  Exhibit  175  I  Man  f  s'),  Exhibitfs;  20  5,24  0 

Pool  (s)  :  9  Date  fs)  :  22  June  19~9 

Local itv :  Mississippi  River,  RM  675.7-676.6,  about  4.0  miles 
S  Genoa,  Vernon  County,  Wisconsin 

Collector (s)  :  EA,  RLT,  TAW 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  2  ;  negative,  18  ;  total,  20 


Number  of  square  feet  brailed:  100,000 


Exhibit  70 


80.  Head  of  Battle  Island 

Mussel  data,  Exhibit  174  J  Map(s),  Exhibit(s)  205,  241 

Pool  (s)  :  9  Date  (s )  :  23  June  1979 

Locality:  Mississippi  River,  RM  670.7-672.0,  about  1.0  mile 
S  Victory,  Vernon  County,  Wisconsin 

Collector  (s)  :  EA ,  MLBF,  TAW 
Collecting  technique  (s )  :  braiding 

Brail  runs:  positive,  9  ;  negative,  28  ;  total,  37 

Number  of  square  feet  brailed:  185,000 


Exhibit  71 
81 .  DeSoto 

Mussel  data,  Exhibit  175  >  Map(s) ,  Exhibit(s)  205,242 

Pool  (s)  :  9  Date (s ) :  24  June  1979 

Locality:  Mississippi  River,  RM  667.2-668.6,  DeSoto,  Vernon 

County,  Wisconsin 

Collectorfs]  :  EA ,  KLJ ,  RLT 
Collecting  technique (s) :  brailing 

3rail  runs:  positive,  10  ;  negative,  24  ;  total,  34 


Number  of  square  feet  brailed:  170,000 


Exhibit  72 


82.  Above  Indian  Camp  Light,  83.  Mouth  of  Hummingbird 

Slough  Bank  Repair 

Mussel  data,  Exhibit  176  Map(s)  ,  Exhibit(s)  205,243 

Pool  (s)  :  9  Datefs"):  9-10  October  1977 

-  24  June  1979 

Locality:  Mississippi  River,  RM  666.0-66  7.0,005010, 

Vernon  County,  Wisconsin 

Collector  (s ]  :  EA,  SLHF ,  KLJ ,  RLT ,  SJT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  13  ;  negative,  23  ;  total,  36 

Number  of  square  feet  brailed:  180,000 


Exhibit  73 

84.  Indian  Camp  Light 

Mussel  data,  Exhibit  177  ;  Map(s),  Exhibit(s)  205,  243 

P°°1LlL:  9  Date  (s)  :  10-12  October  1977 

Locality :  Mississippi  River,  RM  664.9-666.0,  about  2  miles 
SW  DeSoto,  Vernon  County,  Wisconsin 

Collector (s)  :  EA,  SLHF,  RLT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  9  ;  negative,  21  ;  total,  30 

Number  of  square  feet  brailed:  150,000 
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Exhibit  74 


85.  Lansing  Upper  Light 

Mussel  data,  Exhibit  178  '>  Map(s),  Exhibit(s)  205  ,  243 

Po°l(s)  :  9  Date(s)  :  H-12  October  1977 

Locality :  Mississippi  River,  RM  662.4-664.9,  Lansing, 
Allamakee  County,  Iowa 

Collector  (s)  :  EA,  RLT 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  18  ;  negative,  36  ;  total,  54 

Number  of  square  feet  brailed:  270,000 


Exhibit  75 

86.  Lansing  Small  Boat  Harbor 

Mussel  data,  Exhibit  179  '>  Mat>(s)  ,  Exhibit  (s)  205  ,  243 

Pool  (j)  :  9  Date  (s)  :  2  5  .June  19  79 

Locality :  Mississippi  River,  RM  663.5,  Lansing,  Allamakee  Count 
I  owa 

Collector  (s)  :  EA,  RLT 
Collecting  techn i que (s ) :  brailing 

Brail  runs:  positive,  l  ;  negative,  2  ;  total,  3 


Number  of  square  feet  brailed:  15,000 


Exhibit  76 


r 

! 


87.  Atchafalaya 

Mussel  data,  Exhibit  180  '»  Map(s)  ,  Exhibit(s)  205  ,  244 

Pool  (s )  :  9  Date (s )  :  26  June  1979 

Locality :  Mississippi  River,  RM  660.0-660.7,  about  3.0  miles 
SE  Lansing,  Allamakee  County,  Iowa 

Collector  (s)  :  EA,  RLT ,  TAW 
Collecting  technique  (s')  :  brailing 

Brail  runs:  positive,  8  ;  negative,  16  ;  total,  24 

Number  of  square  feet  brailed:  120,000 


Exhibit  77 

88.  Crooked  Slough  Cut 

Mussel  data,  Exhibit  181  !  Map(s),  Exhibit(s)  205,  245 

Pool  (s)  :  9  Date  (s)  :  27  June  1979 

Locality:  Mississippi  River,  RM  653.3-654.2,  about  2.0  miles 
NW  Lynxvillc,  Crawford  County,  Wisconsin 

Collector  (s)  :  KLJ ,  RLT,  TAW 
Collecting  technique fs 1  :  brailing 

Brail  runs:  positive,  12  ;  negative,  14  ;  total,  26 


Number  of  square  feet  brailed:  130,000 


Exhibit  78 


89.  Locks  and  Dam  9  Upper  Approach 

Mussel  data,  Exhibit  182  ;  Map(s)  ,  Exhibit(s)  205,246 

Pool  (s) :  9  Date (s ) :  28  June  1979 

Locality:  Mississippi  River,  RM  648.0-648.4,  about  2.5  miles 
SW  Lynxville,  Crawford  County,  Wisconsin 

Collector  (s) :  EA,  RLT ,  TAW 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  5  ;  negative,  3  ;  total,  8 

Number  of  square  feet  brailed:  40,000 


Exhibit  79 

90.  Locks  and  Dam  9  Lower  Approach 

Mussel  data,  Exhibit  184  J  Map(s) ,  Exhibit(s)  206,246 

Pool (s) :  10  Date (s )  :  14  October  1978 

Locality:  Mississippi  River,  RM  647.5-647.9,  about  2.2  miles 

NE  Harpers  Ferry,  Allamakee  County,  Iowa 

Collector (s) :  KLJ,  WLN,  TAW 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  7  ;  negative,  3  ;  total,  10 

Number  of  square  feet  brailed:  50,000 


Exhibit  80 


91.  Hay  Point  Bank  Repair 

Mussel  data,  Exhibit  185  >  Map(s)  ,  Exhibit(s)  206,246 

Pool  (s)  :  10  Date  (s)  :  5-6  October  1977 

Locality:  Mississippi  River,  RM  644.8-646.8,  about  5  miles 
SW  Lynxville,  Crawford  County,  Wisconsin 

Collector  (s)  :  EA,  SLHF ,  JLP ,  RLT ,  SJT 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  44  ;  negative,  31  ;  total,  75 

Number  of  square  feet  brailed:  375,000 


Exhibit  81 
92.  Jackson  Island 

Mussel  data,  Exhibit  186  >  Man  (s'),  Exhibit(s)  206  ,  247 

Pool  (s)  :  10  Date  f  s)  :  13  October  1978 

Locality:  Mississippi  River,  RM  643.5-644.7,  about  2.0  miles 

~~  -  SSE  Harpers  Ferry,  Allamakee  County,  Iowa 

Collector (s) :  KLJ,  WLN ,  TAW 
Collecting  technique (s ) :  brailing 

Erail  runs:  positive,  23  ;  negative,  9  ;  total,  32 


Number  of  square  feet  brailed:  160,000 


Exhibit  82 


93.  Mississippi  Gardens 


Mussel  data,  Exhibit  187  *  Map(s)  ,  Exhibit(s)  206,  247 

j>oolX-sI:  io  DateCs)  :  20  October  1978 

Locality :  Mississippi  River,  RM  642 . 4 -643 . 4,  about  5.0  miles 

N  Prairie  du  Chien,  Crawford  County,  Wisconsin 


Collector (s) :  KLJ,  WLN ,  TAW 

Collecting  technique (s) :  brailing 


Exhibit  83 

94.  Prairie  du  Chien  East  Channel 

Mussel  data,  Exhibit  188  >  Map(s) ,  Exhibit(s)  206,248 

Pool  (s)  :  10  Date  (s )  :  27,28,29,30  September  19 

Locality:  Mississippi  River  (East  Channel),  RM  633.3-635.8, 

Prairie  du  Chien,  Crawford  County,  Wisconsin 

Collector (s)  :  KLJ,  MLBF ,  MM,  WLN,  KET,  RLT ,  MAW 
Collecting  technique  (s ) :  brailing 

Brail  runs:  positive,  41  ;  negative,  5  ;  total,  46 

Number  of  square  feet  brailcd:  230,000 
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Exhibit  84 


95.  Prairie  du  Chien  Commercial  and  Small  Boat  Harbors 

Mussel  data,  Exhibit  189  >  Map(s) ,  Exhibit(s)  206,  248 

Pool  (s) :  io  Date  f s) :  8  October  1978 

Locality:  Mississippi  River,  RM  635.2-635.5,  Prairie  du  Chien, 

Crawford  County,  Wisconsin 

Collector  (si  :  MLBF ,  KLJ ,  WLN 
Collecting  technique (s) :  brailing 


Exhibit  85 
96.  McGregor 

Mussel  data.  Exhibit  190  ’>  Mao(s)  ,  Exhibits)  206,  248 

P£2iiii:  10  Date  (s)  :  19  October  1978 

Locality :  Mississippi  River,  RM  633.2-633.5,  McGregor, 

Clayton  County,  Iowa 

Collector  (s)  :  MLBF,  SI.HF,  KLJ,  WLN,  DHS ,  RLT ,  TAW 
Collecting  technique  (s)  :  brailing 

Brail  runs:  positive,  5  ;  negative,  12  ;  total,  17 

Number  of  square  feet  brailed:  85,000 
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1 


Exhibit  86 


97.  Wyalusing  Bend  Light 

Mussel  data,  Exhibit  191  •  Map(s) ,  Exhibit(s)  206,  249 

Pool  (s) :  10  Date (s) :  io  October  1978 

Locality:  Mississippi  River,  RM  628.6-629.4,  about  1.5  miles 

N  Wyalusing,  Grant  County,  Wisconsin 

Collector (s) :  KLJ ,  WLN,  TAW 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  10  ;  negative,  12  ;  total,  22 

Number  of  square  feet  brailed:  110,000 


Exhibit  87 
98.  Wyalusing 

Mussel  data,  Exhibit  192  »  Map(s) ,  Exhibit(s)  206,  249 

Pool  (s ) :  10  Date  (s) :  9  October  1978 

Locality :  Mississippi  River,  RM  626.9-628.0,  Wyalusing, 

Grant  County,  Wisconsin 

Collector (s) :  KLJ,  WLN,  TAW 
Collecting  technique (s ) :  brailing 

Brail  runs:  positive,  18  ;  negative,  19  ;  total,  37 

Number  of  square  feet  brailed:  185,000 
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Exhibit  88 
99.  McMillan  Island 


Mussel  data.  Exhibit  193  »  Map(s)  ,  Exhibit(s)  206,250 

Pool(s) :  10  Date  (s )  :  30  June,  1  July  1979 

Locality:  Mississippi  River,  RM  618.1-619.6,  about  2.0  miles 
- L  NE  Guttenburg,  Clayton  County,  Iowa 

Collector  (s)  ;  EA>  MLBF,  KL J  ,  RLT ,  SJT,  TA1V 
Collecting  technique (s) :  brailing,  pollywogging 

Brail  runs:  positive,  26  ;  negative,  17  ;  total,  43 

Number  of  square  feet  brailed:  215,000 


Exhib  i .  S'J 

3  <»o  .  Lock?  ••::•!  Pam  ’  ■  '  Upper  Approach 

Mussel  data.  i"  it  ‘it!  *  ‘an;  s'1,  In  i  t .  '  206  ,  .  5! 

Pool  (s’)  :  l0  Date  )  :  30  .Juno  1979 

Locality:  Mississippi  River,  RM  M 5. I -61 6.0,  Guttenburg, 

Clayton  Countv ,  Iowa 

Collector  (s)  :  EA,  KLJ ,  TAW 
Collecting  technique (si  :  brailing 

Brail  runs:  positive,  3  ;  negative,  5  :  total,  8 

Number  of  square  feet  brailed:  40,000 


Appendix  C 

Past  and  Present  Mussel  Presence/Absence  and  Proportional  Data 

Exhibits  90-194 


The  legend  below  explains  the  symbolism  used  in  the  following 
Exhibits . 


LEGEND 

An  "x"  indicates  presence;  no  symbol,  absence.  An  "x" 
without  a  superscript  indicates  Academy  1977-1979  field  collecting 
data.  An  "x"  with  a  superscript  indicates  the  presence  of  the 
given  taxon  within  the  given  period  of  time;  the  superscript  (see 
Superscripts,  below)  refers  to  the  (non- Academy)  source  of  the 
record. 

The  column  to  the  left  of  the  names  of  taxa  consists  of  records 
of  living  mussels  collected  in  1977-1979.  (The  identity  of  the 
source  is  indicated  by  the  presence  or  absence  of  superscripts, 
as  described  above.)  Columns  A,  J,  T,  and  I  refer  to  living  mussels 
collected  by  the  Academy  in  1977-1979. 


Column  Headings 

A  -  Adult  specimen(s) 

J  Juvenile  specimen(s)  (i.e.,  mussels  bysally  attached 
to  the  brail) 

T  -  Total  of  A  and  J 

%  -  The  proportion  expressed  as  percentage  that  the  specimens 
of  the  given  taxon  are  of  all  mussels  collected  at  the 
given  site. 

R  -  Recent  presence  records  (i.e.,  for  the  period  during  or 
since  the  Finke  (1966)  survey  in  1965)* 

H  -  Historical  occurrence  records  (i.e.,  for  the  period 
prior  to  1965)** 


*  An  "x"  without  a  superscript  in  the  "R"  column  denotes  1977-1979 
discovery  by  the  Academy  of  recently  dead  mussel  shells. 

**  An  "x"  without  a  superscript  in  the  "H"  column  denotes  1977-1979 
discovery  by  the  Academy  of  long-dead  shells. 
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A  --  Grier  and  Mueller  (1922-1923) 

B  --  Baker  (1903) 

D  --  Dawley  (1947) 

E  --  Ellis'  (1931a,  1931b)  records,  synopsized  by  van  der 
Schalie  and  van  der  Schalie  (1950) 

F  --  Finke  (1966) 

G  --  Gale  (1969) 

H  --  M.E.  Havlik  (Malacological  Consultants,  La  Crosse, 
Wisconsin,  personal  communication) 

1  --  Coker  (1919) 

J  --  D.D.  Williams  (1978) 

L  --  L.  Halversen  (Wabasha,  Minnesota,  personal  communication) 
M  --  Marking  and  Bills  (1977) 

N  --  National  Biocentric  (1977) 

P  --  Perry  (1979)  [i.e.,  "Perry  (1978)"  in  Fuller  (1978b)] 

Q  --  Shimek  (1888) 

R  --  National  Biocentric  (1979e) 

S  --  Fuller  (1977)  [i.e.,  "Fuller  (1977a)"  in  Fuller  (1978b)] 

T  --  T.M.  Freitag  (Rock  Island  District,  USACE,  personal 
communicat  ion) 

U  --  Grier  (1922) 

V  --  Havlik  and  Stansbery  (1978) 

W  —  WDNR  1977-1980  UMR  mussel  survey 

2  --  S.D.  Hinz  ( Iowa- Illinois  Gas  and  Electric  Company. 

Davenport,  Iowa,  personal  communication) 

AA  -  -  Morrison  (  1 9 5 9  ) 

BB  --  Baker  (1905) 

C  C  -  -  Fuller  ( 1 9  7  9 c ) 

The  letter  "\"  is  not  used  as  a  superscript »  1  '  under  to 
avoid  confusion  w  i  *  it  its  use  to  indicate  presence  >-f  a 
The  other  25  letters  at'  the  English  alphabet  nave  be  e;,  '  i  , 

however,  in  Fuller  < 19 "3b;  and/or  the  present  repo:".  Because 
the  25  have  been  exhausted ,  "double- let  ter  lug"  ( a . g . ,  "AA'  , 
lias  been  introduced.  Certain  3  ctf  •.  rs  ;  e  .  g  .  ,  "C")  that  were 
used  in  Fuller  ( 1978b)  ,  but  whose  corresponding  references 
(Davis  and  Cawley.  19~5,  in  this  instance)  are  not  needeu  in 
this  report,  have  not  been  reassigned  to  another  re  fere net  ,  in 
order  to  avoid  confusion  between  the  Academy's  earlier  report 
(i.e.,  Fuller,  1978b)  and  this  one. 


EXHIBIT  90 


Study  Area 


Site  data:  Exhibit(s)  2-89 
Map(s):  Exhibit(s)  195 
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Nat  3  5  : 


- •;  ;  i r ■  * ;  A~o  Zena  vlZjzrz  were  so 
returnee  uncounted  in  re  the  riveroed 
or  dec.  Lr.  this  appendix  or  elsewhere 


Records  ;;  '  “1  -  •  -re  re-  .  j-rt^-un"  may  represent  ?.  pub  run 

and/or  ;  >.r  ;rdc .  Inis  may  raise  by  1  any  of  the  taxa 
totals  (c-..  Trent ,  R ,  and/or  H  j  . 

The  most  recent  record  of  the  Endangered  ?ropzera  capax  alive 
in  tne  St.  Raul  District  UMR  is  Morrison's  (1959). 

No  record  of  this  species'  occurrence  in  the  study  area  has 
been  found.  Because  it  has  been  observed  in  the  UMR  within 
the  nearby  Rock  Island  and/or  St.  Louis  District (s)  (Fuller, 
1978b),  it  is  listed  here  in  orcer  t  ?  provide  space  for  pos¬ 
sible  future  records. 
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EXHIBIT  91 
Minnesota  River 


(1.  Cargill,  2.  Petersons  Bar,  3.  Route  I-3SW  Bridge) 


Site  data:  Exhibit(s)  2 
Map ( s )  :  Exhibit(s)  197,  207 
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EXHIBIT  92 


St.  Croix  River 


Site  data:  Exhibit(s)  3-6 
Map(s) :  Exhibit(s)  199 


A  J  T  %  R  H 


Cumberlandia  nonodonta 

X 

Quadmla  metanevra 

2 

2 

0.1 

X 

Q.  quadmla 

Q.  nodulata 

2 

2 

0.1 

X 

Q.  puatulosa 

61 

61 

3.0 

X 

Tritogorvia  verrucosa 
Cyclonaias  tuberculata 

15 

15 

0.7 

X 

Fusconata  flava 

263 

1 

264 

13.1 

xJ 

F.  ebena 

Megalorurias  gigantea 

X 

Anblema  plicata 

Plethobasua  cyphyua 

1198 

1198 

59.3 

X 

Pleurobema  aordatim 

9 

9 

0.4 

X 

Elliptic  craasidena 

4 

4 

0.2 

X 

E.  dilatata 

90 

90 

4  .  5 

X 

Obliquaria  reflexa 

40 

40 

2.0 

X 

Prop t era  alata 

28 

28 

1  .4 

X 

P.  laevissima 

P.  capax 

P.  purpurata 

3 

3 

0.1 

X 

Leptodea  fragilis 

L.  leptodan 

3 

4 

7 

0 . 3 

X 

Ellipaaria  lineolata 

1 

1 

<0.1 

X 

Truncilla  truncata 

5 

5 

0 . 2 

X 

T.  donaciformi3 

18 

6 

24 

1  .  2 

X 

Obavaria  olivaria 

2 

2 

0 . 1 

X 

Actinoruxiaa  aarinata 

2 

2 

0 . 1 

A.  ellip8iforrm.3 


X 

X 

X 

X 


D 

D 

D 

D 


X 

X 

X 


D 

D 

D 


X 

X 


D 

D 


XD 

XD 

XD 

XD 


58 


A 


J 


T 


R 


H 


Ligunria  recta 
L.  eubroetrata 
Carunculina  parva 
Lampsilis  teres 


X 

L.  higginai 

10 

10 

0.5 

X 

L.  radiata  ailiquoidea 

41 

41 

2.0 

X 

L.  ovata  ventriaoaa 

Ptagiota  triquetra 

178 

1  179 

8.9 

Arcidens  confragoaua 

X 

Lasmigona  aomplanata 

13 

13 

0.6 

XJ 

L.  costata 

L.  compresaa 

XJ 

Alasmidonta  marginata 

A.  vividia 

Simpeoniconcha  anbigua 
Anodontoides  ferussacianns 

Anodonta  auborbiculata 

X 

A.  inbecillis 

1 

1 

<0.1 

X 

A.  grandi8 

14 

14 

0,7 

X 

Stropkitus  undulatua 

5 

5 

0.2 

2005 


15  2020  100.0 


Notes : 


»uU"'  .  IHRII 


EXHIBIT  93 


4.  Stillwater 


Site  data:  Exhibit(s)  3 
Map(s):  Exhibit(s)  199,  208 
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Notes  : 


EXHIBIT  94 


5 .  Hudson 


Site  data:  Exhibit(s)  4 
Map(s) :  Exhibit(s)  199,  209 
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EXHIBIT  95 


6.  Catfish  Bar 


Site  data:  Exhibit(s)  5 
Map(s):  Exhibit(s)  199,  210 
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EXHIBIT  96 


7.  Kinnickinnic 


Site  data:  Exhibits)  6 
Map(s):  Exhibit(s)  199,  211 
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EXHIBIT  97 


Black  River1 


Site  data:  Exhibit(s) 
Map(s):  Exhibit(s)  203,  204 
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Notes : 

1  All  data  are  from  Havlik  [19~8a).  They  do  not  fie  ore  in  the 
cumulative  total  for  the  study  urea  (Exhibit  ‘>0). 

2  See  Exhibit  90,  note  2.  llavlik  (  1978a)  found  an  equivocal 
Pleurobema  that  she  called  "Round  Piptoe".  This  is  the 
vernacular  name  for  P.  sintoxia  that  is  used  In  U.H.  Stansbery 
(OSU,  personal  communication),  who  verified  llavlik's  taxonomic 

identifications . 
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EXHIBIT  98 

Upper  Mississippi  River 


Site  data:  Exhibit(s)  7-89 
Map(s):  Exhibit(s)  195 


Cumberlandia  monodonta 
X  Quadvula  metanevra 

X  £  quadrula 

X  - .  nodulata 

Q.  pustulosa 
w  Tritogonia  verrucosa 

K  Cyclonarias  tubevculata 

X  Fusconada  ftava 

X  r\  ebena 

X  Megalonaias  gicantea 

X  Amblema  plicata 

XR  Pletkobasus  ayphyus 

X  Pleurobema  cordatum  1 

X  Sllivtio  crassidens 

X  £.  di latata 

X  Ob liquaria  reftexa 

X  Proptera  data 

X  P.  laevissdma 

?.  capax? 

P.  purpurata 

X  Leptodea  fragilis 

L.  leptodon 

X  Ellipsaria  lineolata 

X  Trunailla  truncata 


X  T.  aonam  forms 
X  Obovarda  olivaria 
X  Actinonadas  cardnata 
A.  ellipsi forms 
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0.8 

XF 

XE 
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XE 
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1  .8 

XF 

XF 

2 

2 

<0.1 

X2 

XE 
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H 


X  Ligumia  recta 
2.  subrostraic 
X  Cacncnaulina  tar^oa 
X  Lamssilis  teres 


15  Z  17  0 . : 

57  511  36  3  1.4 
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X'"  XE 

xr  XE 


X  L.  radiate  siliquoidea 
X  L.  ovate  ventricosa 
Plagiola  triquetra 
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9  5  4  9  7  1  .  7 
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EXHIBIT  99 


Upper  St.  Anthony  Falls  Pool 


Site  data:  Exhibit(s)  7,8 
Map(s):  Exhibit(s)  196 
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Cumberlandia  monodonta 
Quadruta  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tri  tagonia  verrucosa 
Cyclonccias  tuberculata 
Fuscorurla  flava 

F.  ebena 

Megalonaias  gzgantea 
Amblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordairum 
Filip tio  crassidens 
F.  dilatata 
Obliqyaria  reftexa 

Proptera  a  lata 
P.  laevissima 
P.  cccpax 
P.  purpurata 

Leptodea  fragilis 
L.  levtodon 
Fllipsaria  lineolata 
Trvncilla  tnmcata 

T.  donacifomri3 
Obovaria  olivaria 
Aotinoncias  aarir.aza 
A.  ellipsifomris 
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Ligumia  recta 
L.  subrostrata 
Carunaulina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagzola  triquetra 

Arcidens  confragosus 
Lasmigona  complanata 
L.  cost at  a 
L.  compressa 

Alasmidonta  margznata 
A.  viridis 

Simpsoniaonoha  ambigua 
Anodontoides  ferussacza 

Anodonta  suborbiculata 
A.  imkecillzs 
A.  grandis 
Strophitus  ur.dulatus 


EXHIBIT  100 


8.  SOO  Line  Railroad  Bridge 


Site  data:  Exhibit(s)  7 
Map(s):  Exhibit(s)  196,  212 
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Ciarberlandia  mmodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclcnaias  tubevculata 
Fuaconaia  flava 

F.  ebena 

Megalonaias  giaantea 
Airblema  plicata 
Plethobasus  cyphyua 

Pleurobema  cordatum 
Elliptic  ora8sidens 
E.  dilatata 
Obliquaria  veflexa 

Pr opt era  alata 
P.  laevissima 
P.  aapax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  truncate. 

T.  donaciformis 
Obovaria  olivaria 
Actinoncdas  carinata 
A.  ellipsiformis 


m 
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Ligumia  i^eata 
L.  subrostrata 
Cawnaulina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventr-Ccoaa 
Plagiola  t pique t?>z 


Avaide-'s 
Lasrri. g . 

L .  cos  '•  .7 '  • 

L.  : 

Alasrrid.  >. 4 

.  D  l,  Y?  *'*,■* 

3  '*  t  k 
Anodonts,  ’ 

Ana  den  r  .  b.  -  •  .7 

.4.  unbe i.  I  4 
A .  grand i s 
Sirophibus  undnlatus 


Notes  : 
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EXHIBIT  101 


9.  Broadway  Avenue  and  Plymouth  Avenue  Bridge 


Site  data:  Exhibit(s)  8 
Map(s)  :  Exhibit(s)  196,  212 
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Cumbevlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Anblema  plicata 
Plethoba3U3  cyphyu3 

Pleurobema  cordatum 
Elliptio  cvasszdens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevis&ima 
P.  oapax 
P.  purpurata 

heptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  truncate 

T.  donaciformis 
Obovaria  olivaria 
Actincmaias  aarinata 
A.  ellip8iformi3 


a  i-i 


A 


J 


T 


Ligunia  recta 
L.  subrostrata 
Camnaulina  parva 
Lampsilis  teres 


L 

L 


.  higginsi 

.  radicta  siliquoidea 
.  ovata  ventricosa 
lagiola  triquetra 


.  i  2  "ji-dens  eonfragosus 
Zasn&g&na  complarata 


1 .  T."r‘dcr.  t  'T  •"? arg-inata. 

•  '  '  ■*  * .  ' * 

.  ’ t:  -j  k~  -'cricha  art  i .,v 

ies  feruasac :-t .s.  1 

~  ':~a  subcrbiculaiz 
i  at* rill  is 

-•  *,r; 

J ::hd  t us  imdulatus 


Notes  : 
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EXHIBIT  1021 

Lower  St.  Anthony  Falls  Pool 


Site  data:  Exhibit(s)  None 
Map(s):  Exhibit(s)  196 


A  J  T  % 


Cwberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogorria  verrucosa 
Cyclonazas  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaiaa  gigantea 
Airblema  plicata 
Plethobasus  cyphyus 

Vleurobema  aordatur.i 
Slliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  Iaevis3ima 
P.  aapax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Trmcilla  truncata 

T.  donacifovmis 
Cbovcria  o livavia 
Actinoruxias  oarinata 
A.  ellipaifomris 
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No  sampling  was  conducted  in  this 


1 


EXHIBIT  103 

Pool  1 


Site  data:  Exhibit(s)  9-11 
Map  (s):  Exhibit(s)  19  0 


Cianberlandia  ncncdcnta 
Quadrula  necansvra 
Q.  quadrula 
Q,  •  naau  Lexica 


Z.  pustule SCL 
Fri  za genie  t&rvj.aasa 
Cydcndas  tubsrculata 
Fuseonaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblama  pliaata 
Fleth.abasus  evphuus 

Pleurcbema  covdatum 
Elliptic  evassidans 
E.  di  ia.tc.ta 
Obliquaria  reflsxa 

Proptera  data 
P.  laevissirra 
P.  aapax 
P.  picrvuvata 

Levtodsa  fragilis 
L.  leptccvn 
Ellipsaria  lineolata 
TmnciZla  in&ucaia 


T.  aonaaiformis 
Cbovaria  clivaria 
Aatincndas  carinate 

A.  Q  1.  ^tpsijOi'mlS 
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EXHIBIT  104 


10.  Lake  Street  Bridg 


Site  data:  Exhibit(s)  9 
Map(s):  Exhibit(s)  196,  213 


A  J 


Ciarberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogorria  verrucosa 
Cyclonccias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalanaias  gigantea 
Amblema  plicata 
Flethobasus  cyphyus 

Pleurobema  aordaturn 
Elliptio  crass-iders 
E.  dilatata 
Obliquaria  reflexa 

Prcptera  alata 
P.  laevissima 
P.  capex 
P.  purpurata 

Leptodea  fragilis 
L .  lev  to  don 
El lipsarda  lineolata 
Truncilla  truncata 

T.  donacifomri.3 
Obovaria  olivaria 
Aatinonaias  carinata 
.4.  e llipsiformis 


Lvgumta 
L.  subvo 
Cammcul 
Lampsi  l 


EXHIBIT  105 


11.  St.  Paul  Daymark  849.1 


Site  data:  Exhibit(s)  10 
MapC  J:  Exhibit(s)  196,  213 
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Cumberlandia  monodonta 
Quadmla  metanevva 
Q.  quadnila 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  di latata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fvagilis 
L.  leptodan 
Ellipsaria  lineolata 
Tvuncilla  tmncata 

T,  donaciformis 
Obovaria  olivavia 
Actinonaias  carinata 
A.  ellipsiformis 
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EXHIBIT  106 


12.  Locks  and  Dam  1  Upper  Approach  Construct 


Site  data:  Exhibit(s)  11 
Map(s):  Exhibit(s)  196,  198,  213 


A  J  T 


Curriberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclcmaias  tuberculata 
X  Fusconaxa  flava  1 

F.  ebena 

Megalonaias  gigantea 
X  Arriblema  plicata  2 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis  1 

L.  leptodon 
Ellipsaria  lineolata 
X  Trimcilla  tmmcata  4 

T.  donaeifomris 
Obovaria  olivaria 

X  Actinonaias  carinata  2 

A.  ellipsiforrrris 


1  5.0 


2  10.0 


1  5.0 

4  20  .0 


2  10  .0 
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■j 


T 


R 


H 


X  Ligumia  r*<- 
L.  subrcstr 
Caruncu  l  i  ■: „ 
Lampsi  l  i ,?  r- 

L.  higcir.si 
X  L.  radio.-  i  , 
X  L.  ova~a  ■> 
Plagiot. : 


4  3  asm- i.; 

.4.  in;*"  -  ' 

Simp  sc-' 

Anodcr.r 

Anodon :  .  '■  c3c.: 

4.  imcr.  '  - 
4;  gvxr 

X  St-rovhitus  azus 


Notes 


100.0 


1  All  living  mussels  recovered  from  areas  formally  designated  as 
"Locks  and  Dam  1  Upper  Approach  Construction”  were  actually 
brailed  from  the  part  of  this  Site  below  the  locks  and  dam, 
i.e.,  the  lower  approach,  in  Pool  2.  The  data  are  therefore 
attributed  to  this  Site  but  in  Pool  summaries  they  are  attri¬ 
buted  to  Pool  2. 


EXHIBIT  107 


Pool  2 1  j 

I 


Site  data:  Exhibit(s)  11-14 
Map(s):  Exhibit(s)  198 
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Cumberlandia  monodonta 
Quadrula  metaneora 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogorvia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava  1 

F.  ebena 

Megalonaias  gigantea 
X  Amblema  plicata  2 

Plethobaaus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  di latata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis  1 

L.  leptodon 
Ellipsaria  lineolata 
X  Truncilla  truncata  4 


1  5.0 

2  10.0 


1  5.0 

4  20.0 


T.  donaciformis 

Obovaria  olivaria  ?X 

X  Actinoncdas  carinata  2  2  10.0  XD 

A.  ellipsiformis 
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EXHIBIT  108 


Smith  Avenue  ("High")  Bridge 


Site  data:  Exhibit(s)  12 
Map(s):  Exhibit(s)~l98,  214 


A  J  T 


Ciarberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plicata 
Plethobasus  cyphy’is 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquar-la  reflexa 

Prop t era  alata 
P.  laevissima 
P.  cccpax 
P.  purpurata 

Leptoaea  fragilis 
L.  levtodon 
Ellipsaria  lineolata 
Truncilla  truncate 

T.  donacifomris 
Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsifomis 
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EXHIBIT  1(H) 


Robinsons  Rock 


Site  data:  Exhibit(s)  13 
Map  (s  J  :  Exhibit(s)  198,  215 


A  J 


Cunberlandia  nonodonia 
Quadrula  netanevra 
quadrula 
•  roau  ta  ta 

*.  pustulosa 
Tri  togonia  verrucosa 
Cgclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

llegalonaias  gigantea 
Arrbler.a  pit  cat  a 
Flethobasus  cjpcyus 

F'eurobera  cordatun 
Elliptic  crassidens 

E.  iilataia 

lb  l  iquaria  reft  exa 

Prop t era  data 

p  .  ^CLCV'lrS S’ut'KZ 

?.  capax 

F.  purpuraia 

Lev t odea  fra  gilts 
L.  lertrion 
zZ  Z  i  r?oiX2'>?\  7  Zikco  Zut  7 
Tv'.cmilla  rruruata 


T .  ioKiUz  c 

Fbot'cria  o  l  i  varda 
AotiKcncias  tarirata 
.4.  ellipsi  -'tir’d 3 
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EXHIBIT  110 


15.  Nininger 


Site  data:  Exhibit(s)  14 
Map(s):  Exhibit(s)  198,  216 
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Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconada  flava 

F.  sbena 

Megalonaias  gigantea 
Arrblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  ccqpax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Trunci  l  la  tmcnoata 

T.  donaciformis 
Obovardd  olivaria 
Actinonaias  carinata 
A.  ellipsifomris 
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EXHIBIT  111 


Pool  3 


Site  data:  Exhibit(s)  15-23 
Map(s) :  Exhibit(s)  199 


A 

J 

T 

% 

Cmriberlccndia  monodonta 
Quadrula  metanevra 

Q.  quadrula 

Q.  nodulata 

X  Q.  vustulosa 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 

25 

25 

17.6 

X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 

55 

55 

38.7 

X  Arrblema  plicata 

Plethobasus  cyphyus 

Pleurobema  cordatwn 

Elliptio  crassidens 

28 

28 

19 . 7 

X  E.  dilatata 

5 

5 

3.5 

X  Obliquaria  reflexa 

Proptera  alata 

P.  laevissima 

P.  capax 

P.  purpurata 

21 

21 

14 . 8 

X  Leptodea  fragilis 

L.  leptodon 

Ellipsaria  lineolata 

1 

1 

0.7 

X  Truncilla  tmmcata 

2 

2 

1.4 

X  T.  donaciformis 

Obovaria  olivaria 

2 

2 

1  .4 

Aatinonaias  carinata 
A.  ellipsiformis 
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Li  yurr.  a  recta 
L.  sidrostrata 
Ccanmculina  parva 
L.rnpsilis  teres 


mggtnst 

rzdiata  siliquoid & 
ovata  ventvicosa 
1 7 Cola  triquetra 


Arc'ldens  confragosus 
dz.srri.gcna  complcmata 
joszata 
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EXHIBIT  112 


16.  Vermillion  River 


Site  data:  Exhibit(s)  15 
Map(s):  Exhibit(s)  199,  216 
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Cunberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  truncate. 

T.  donaciformis 
Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsiformis 


A 


U 
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Ligwnia  v-:  ?to 
L.  subros:  .  ‘ata 
Common Hk.i  pa rva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Ar aiders  ocnf rogosus 
Lasmigona  oorip'.anata 
L.  cos  tat a 
L.  oorrrpvessa 

Alasmidonta  mavginata 
A.  viridis 

Simpsonieoncka  onbigua 
Anodontoides  jeru-ssaeianus 

Anodonta  subcrbioulata 
A.  imbeeillis 
A.  gvaridis 
Strophitus  undulatus 

0  0  0  0 
Notes  : 


.)!) 


EXHIBIT  113 


17.  Hastings  Small  Boat  Harbor 


Site  data:  Exhibit(s)  16 
Map(s):  Exhibit(s)  199,  216 
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Cunberlandia  monodonta 
Quadrula  metanevva 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
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19.  Pine  Coulee 
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20.  Truedale  Slough 
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21.  Four  Mile  Island 
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22  .  Eig  River 
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23.  Morgan  Coulee,  24.  Coulters  Island 
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26.  Above  Trenton 
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17.  Trenton 
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28.  Cannon  River 
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29.  Red  Wing  Commercial  and  Small  Boat  Harbors 


Site  data:  Exhibit(s)  27 
Map(s):  Exhibit(s)  200,220 


A  J  T  R  H 

Cumbevlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa  1  1  50.0 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F,  ebena 

Megalonaias  gigantea 

X  Arrblema  plicata  1  1  50.0 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  cvassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
El  lips aria  lineolata 
Trunailla  truncata 

T.  donacifornris 
Obovaria  olivaria 
Aatinonaias  carinata 
A.  ellipsi forrrris 


124 


'ecta 

L.  juovoatiKita 
Ccannau  Vina  pama 
LarrcsLlis  tere3 

L.  higginsi 

L.  vadiata  siliquoidea 
L.  ovata  ventriaosa 
Plagiola  tviquetra 

Aveidens  oonfvagosus 
Lasrrdgcna  complanata 
L.  oostaia 
u.  ccrnpvessa 


Auaamdcnta  marginata 
-4.  vividis 

S:.mpsonzconcha  ambigna 
Anodontoides  ferns saczanus 

Anodonta  suborbieulata 
A.  irrtbezellis 
A .  grcmdis 
Strophitue  undulatus 


Notes  : 


EXHIBIT  126 


30.  Red  Wing  Highway  Bridge 
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31.  Bay  City  Small  Boat  Harbor 


Site  data:  Exhibit(s)  29 
Map(s):  Exhibit(s)  200,  222 


A  J  T  %  R 


Cumberlandia  monodonta 
Quadrula  metanevva 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cycloncdas  tuberculata 
Fusconaza  flava 

F.  ebena 

Megaloruxias  gigantea 
Amblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laeviasima 
P.  caapax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  truncata 

T.  donaciformis 
Obovaria  olivaria 
Actinonaia8  carinata 
A.  ellip8iformia 
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Liguria  recta 
L.  subrostrata 
Carunculina  parva 
Larpsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventvicosa 
Plagiola  triquetra 

Arcidens  confragosus 
Lasmigona  aomplanata 
L.  cost  at a 
L.  compvessa 

Alasmidonta  marginata 
A.  viridis 

Simpsoniconoha  ambigiua 
Anodontoides  ferussacianus 

Anoaontc  suborbiculata 
A .  imbecrtllis 
A .  grandis 
Stvophitus  undulatus 


0 


0  0  0 


0  0 


Notes : 
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EXHIBIT  128 


32.  Bay  City  Commercial  and  Recreational  Site 


Site  data:  Exhibit(s)  30 
Map(s):  Exhibit(s)  200,  222 
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Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fu8coruria  flava 

F.  ebena 

Megalonaias  gigantea 
Arrblema  plicata 
Plethoba8us  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 

X  P.  laevissima  1  2  3  100.0 

P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  truncata 

T.  donaciformis 
Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsifomris 
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33.  Wacouta  Point 


Site  data:  Exhibit(s)  31 
Map(s):  Exhibit(s)  200  ,  222 
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Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulccta 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
X  Fuaconaia  flora 

F.  ebena 

Megalonaias  gigcmtea 
X  Arrblema  plicata 
Plethobasua  cyphyua 

Pleurobema  cordatum 
Elliptio  crasaidens 
E.  dilatata 
Obliquaria  veflexa 

Proptera  alata 
X  P.  laevissima 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis 
L.  leptodon 
Ellip8aria  lineolata 
X  Truncilla  truncata 

X  T.  donacifomri.8 
Obovaria  olivaria 
Actinonaias  aarinata 
A.  ellip8iformi8 
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EXHIBIT  130 1 


34.  Lake  City  Small  Boat  Harbor 


Site  data:  Exhibit(s)  32 
Map(s):  Exhibit(s)  200,  223 
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Ciwiberlandia  monodonta 
Quadmla  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tri  togonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Arrblema  vlicata 
Plethobasus  cyphyus 

Pleurobema  aordatum 
Elliptio  crassidens 
X  E.  dilatata 

Obliquaria  veflexa 

Proptera  alata 
X  P.  laevissina 
P.  oapaz 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Trunailla  truncata 

T.  donaciformis 
Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsiformi3 
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1  1  16.7 
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a  Zigurria  a  ' 
l.  sub  rest  rata. 
Carunaulina  perva 
Lampsilis  teres 


,  X'y 
\  is 


X'j 

,-D 


L.  higginsi 

L.  radiate  siliquoidea 
L.  ovaia  ventricosa 
Plaaiola  triquetra 

Araidens  con f: rage sus 
Lasrrrigona  complar.ata 
L.  costata 
L.  compressa 

Alasmidonta  narainata 
.4.  viridis 

Simpsonieonaha  airbicua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
.4.  imbecillis 
A.  grandis 
Strophitus  undulatus 


XD 

XD 


X 

X 

X 


5  5  1  e  100.0  0  26 

Notes  : 

1  Like  some  of  Dawley's  [1947)  records,  many  of  Morrison's 
(1959)  records  (Exhibit  121)  come  from  near  the  lake  (.'it  y 
Small  Boat  Harbor  Site. 

•  The  sint’le  19  7"  living  specimen  o'  this  specie:-  fi  .mi  ibis 
Site  (  !'iil  ter,  ! -78  b  1  was  iuadwrt  -n  i'v  ■.,!»'  :  ed  f  *  »h  i 
.' :  \  h  i  h :  ■  . 
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35.  Reads  Landing 


Site  data:  Exhibit(s)  33 
Map(s):  Exhibit(s)  201,  224 
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Cumber landia  monodonta 
'Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

•  TpllS  islAisOSCL 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
x  Fusaonaia  flava 

F.  ekena 

Megalonaias  gigantea 
x  Arrblena  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptic  crassidev.3 
x  E.  dilatava 

Cbli-quaria  reflexa 

Prep t era  a  lot a 
?.  laevissina 
P.  cap'2x 
P.  purpurata 

Lepzodea  fragilis 
L.  lepiodov. 

Ell  ip s aria  lineolata 
Trunsilla  trur.ca.ta 

x  J.  dar.aci  f orris 
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A .  el  lips i  fo  rri  s 
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L igurria  recta 
L.  subrostrata 
Carunaulina  parva 
Lampsi lis  teres 

L.  higginsi 

L.  radiata  siliquaidea 
x  L.  ovata  ventrioosa 
PZagiola  triquetra 

Arcidsns  confragosus 
Lasmigona  complanata 
L.  costata 
L.  compressa 

Aiasmidonta  marginata 
viridis 

Simpsoniconaha  ambigua 
Anodcmtoides  ferussacianus 

Anadonta  suborbiculata 
A.  ■Cmbeci-llis 
4.  grcmdis 

Strophitus  undulatus 
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36.  Wabasha  Small 

Boat 

Harbor 
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Site  data:  Exhibit(s)  34 

r> 

Map(s):  Exhibit(s)  201, 

224 
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Cumberlandia  monodonta 
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Quadrula  mevanevra 

Q.  quadrula 

Q.  nodulata 

2 

2 

11.8 

1 
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l 

I 

X 

xw 

Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonccias  tuberculata  1 

2 

2 

11.8 

! 

i 

1 

X 

Fusconaia  flava 

3 

3 

17.6 

i 

t 

F.  ebena 

Megalonaias  gigantea 

f 

i 

XR 

XR 

Amblema  plicata 

Plethobasus  cyphyus 1 

6 

6 

35.3 

xR 

Pleurobema  cordatum 2 

Elliptio  crassidens 

X  R 

E.  dilatata 

1 

1 

5.9 

X 

Obliquaria  reflexa 

R 

X 

Proptera  alata 

P.  laevissima 

P.  capax 

P.  purpurata 

* 

X 

Leptodea  fragilis 

L.  leptodon 

1 

1 

5.9 

R 

Ellipsaria  lineolata 

X 

Truncilla  tncncata 

xR 

T.  donaciformis 

X 

Obovaria  olivaria 

2 

2 

1 1  . 8 

; 

• 

ki 

xR 

Actinonaia3  carinata 

A.  ellipsiformis 

138 

'■  J 

■L.  __ 

'  Zigwm-a  r>:„ta  j 

L.  3ubvOSZlKLta  j 

X  Crvnmculina  pawa 

Lcanpsilis  teres  i 

„  L.  higginsi  i 

X  L.  radiata  siliquoidea  1 

X  L.  ovata  ventideosa 

Plagiola  triquetra  I 

Aroi-dens  aonfragosus 
LiZsmigana  jomplanata 
L.  aostata 
L.  aompressa 

Alasmidonta  marginata 
-4.  idridis 

Simpsonicor.cha  curbigua 
Anodontoides  ferns sacianus 

Anodonta  subovbiculata 
XR  A.  imbecillis 

X  A.  gvandis 

otrovhitus  undulatua 

10  1  17  100.0  0  0 

Notes  : 

1  This  is  the  only  record  of  this  species  alive  in  the  St. 

Paul  District  in  i event  memory. 
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37.  Crats  Island  Bank  Repair 


Site  data:  Exhibit(s)  35 
Map(s):  Exhibit(s)  201  ,  224 
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Cumber landia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plicata 
Plethobasus  ayphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fvagilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  tmmcata 

T.  donaci forrrrls 
Obovaria  olivaria 
Actinonaiaa  carinata 
A.  ellipsi fovrrri.8 
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Ligumia  recta 
L.  subrostraia 
Carunaulina  parva 
Lampsilis  teres 


L.  higginsi 

L.  radiata  siliquoidea 
L.  ovaia  ventricosa 
Plagiola  triquetra 

Araidens  aonfragosus 
Lasrrrigona  aomplanata 
L.  ccstata 
L.  aompressa 

Alasmidonta  marginata 
.4.  viridis 

Sirrpsoniconcha  ambigua 
Anoaontoides  ferussacianus 


Anodor.ta  suborbieulata 
A.  imberyLllis 
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38.  Teepeeota  Point 


Site  data:  Exhibit(s)  36 
Map(s):  Exhibit(s)  201  ,  225 
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Cumberlandia  monodonta 
Quadrula  metanevva 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonaias  tubevculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Amblema  plioata 

Plethobasus  cuphyus 

X  Pleurobema  aordatum 
Elliptio  crassidens 
E.  dilatata 

X  Ob  liquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  aapax 
P.  purpurata 

Leptodea  fragili8 
L.  leptodon 
Ellipsaria  lineolata 
Trunailla  truncata 

X  T.  donaaifomris 
X  Obovaria  olivaria 

Actinonaias  carinata 
A.  ellip8ifomris 


1  1  3.8 

1  13.8 

9  9  34.6 

1  13.8 

2  2  7.7 


10  10  38.5 

1  13.8 
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A 

Ligumia  recta 
L.  subrostrata 
Carunculina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Arcidens  ccmfragosus 
Lasmigona  aorrrplanata 
L.  aostata 
L.  aompressa 

Alasmidonta  marginata 
A.  viridvs 

Simpsoniconcha  ambigua 
Anodontoides  ferussacianus 

Anodcmta  suborbiculata 
A.  -imbecillis 
A.  grandis 
Strophitus  undulatus 
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39 .  Grand  Encampment 


Site  data:  Exhibit(s)  37 
Map(s):  Exhibit(s)  201,  225 


A  J  T  %  R  H 


Cuwberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 


X  Q.  pustulosa  1  13.8 

TritogonLa  verrucosa 
Cyclonaias  tuberculata 

X  Fusconaia  flava  2  2  7.7 

F.  ebena 

Megalonaia3  gigantea 
Amblema  plicata 
Plethobasus  ayphyus 

Pleurobema  aorda^um 
Elliptio  crassidens 
E.  di  latata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellip8aria  lineolata 
Truncilla  trunaata 


X  T.  donaciformis 
Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsiformis 


21  21  80.8 
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Ligumia  recta 
L.  8ubroetvata 

X  Carunculina  parva  2  2  7.7 

Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Arcidens  confragosus 
Lasmigona  comptanata 
L.  costata 
L.  compreasa 

Alasmidonta  marginata 
A.  viridia 

Simps  cmiconcha  ambigua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 

A.  imbecillis  X 

A.  grandi8 
Strophitus  undulatue 

4  3  23  26  100.0  1  0 

Notes : 
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40 .  Beef  Slough 


Site  data:  Exhibit  (s)  38 
Map(s):  Exhibit(s)  201,  225 


Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Amblema  plicata 
Plethobasus  ayphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
X  Ob liauaria  reflexa 

Proptera  alata 
P.  laevissirm 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  lev  to  don 
Ellipsaria  lineolata 
Truncilla  trxmcata 

T.  donaoiformis 
Cbovaria  olivaria 
Actinonaias  carinata 
A.  eilipsiformis 
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Ligumia  reata 
L.  subrostrata 
Cccnmaulina  parva 
Lampsilis  teres 

I  L.  higginsi 

'  L.  radiata  siliquoidea 

i  L.  ovata  ventvioosa 

Vlagiota  triquetra 

Araidens  aonfvagosus 
Lasrrrigona  aomplcmata 
L.  ao st at  a 
L.  a ompressa 

Alasmidonta  rmrginata 
A.  viridis 

Simpsoniaoncha  ambigua 
Anodontoides  ferussaeianus 

Anodonta  suborbiculata 
A.  imbeaillis 
A.  grandis 
Strophitus  undulatus 
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Notes : 
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EXHIBIT  137 


Pool  5 


Site  data:  Exhibit(s)  39-43 
Map(s):  Exhibit(s)  201 
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Cumber landia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa 

Tritogcmia  verrucosa 
Cyclonaias  tuberculata 
X  Fusaonaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Amb lema  p licata 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
S.  dilatata 

X  Obliquaria  reflexa 

Proptera  alata 
X  P.  laevissirra 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
X  Truncilla  tmcncata 

X  T.  donaciformis 
X  Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsiformis 
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Ligumia  recta 

L.  subrostrata 
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0.1 

XF 
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X 
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Lampsilis  teres 
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L.  higgdnsi 

X 

L.  radiata  siliquoidea 
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X 

L.  ovata  ventricosa 

Flagiola  triquetra 
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X 

Arcidens  confragosus 
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XD 

Lasmigona  aomplanata 

XD 

L.  costata 

L.  compressa 

XD 

Alasmidonta  marginata 

A.  virddis 

Simpsoniconcha  arribiava 
Anodontoides  ferussacianus 

l 

Anodonta  suborbiculata 

X 

A.  imbecillis 
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X 

A .  grandis 
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X 
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Notes  : 
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41.  Locks  and  Dam  4  Lower  Approach 


Site  data:  Exhibit(s)  39 
Map(s):  Exhibit(s)  201  ,  226 
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Cumber landia  monodonta 
Quadruta  metanevra 
Q.  quadruta 
Q.  nodulata 

X  Q.  pustulosa  1  1  6.3 

Tritogonia  verrucosa 
Cyalonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 

X  Amblema  pliaata  1  16.3 

Plethobasus  cyphyus 

Pleurobema  oordatum 
Elliptio  orassidens 
E.  di latata 

X  Ob  liquaria  reflexa  1  16.3 

Proptera  alata 

X  P.  laevissima  2  2  12.5 

P.  capax 
P.  purpurata 

X  Leptodea  fragilis  4  4  25.0 

L.  leptodon 
Ellipsaria  lineolata 
Truncilla  trunoata 

X  T.  donaai form's  6  6  37.5 

Obovaria  olivaria 
Aotinonaias  earinata 
A.  ellipsiforrrria 
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Ligurrria  recta 
L.  subrostrata 
Caruneulina  pai*va 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventriaosa 
Plagiola  triquetva 


Arcidens  oonfragosus 
Lasrrdgona  comolar.ata 
L.  acsiata 
L.  aompressa 

Alasmidonta  marginata 
.4.  viridis 

Simpsonieoncka  arbigua 
Anodontoides  ferussaaianus 

Anodonta  subcrbiculata 
4.  iirbec-illis 

X  4.  grandis  1  1  6,3 

■Strophitus  undulatus 
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Notes  : 
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EXHIBIT  139 


42.  Mule  Bend,  43.  Head  of  Island  42  Bank  Repair 


Site  data:  Exhibit(s)  40 
Map(s):  Exhibit(s)  201  ,  226 
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Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa  1  1  16.7 

Tritogonia  vervucosa 
Cyclonaias  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plicata 
Plethobasus  cyphyus 

Fleurobema  cordatum 
Elliptio  crassidens 
E.  di latata 
Obliquaria  reflexa 

Prop t era  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis  3  3  50.0 

L.  leptodon 
Ellipsaria  lineolata 

X  Truncilla  truncata  2  2  33.3 

T.  donaoiformis 
Obovaria  olivaria 
Actinonaiaa  carinata 
A.  ellipsifovrrris 
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Ligumia  recta 
L.  subrostrata 
Carunculina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliauoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Arcidens  confragosus 
Lasrrrigona  complanata 
L.  costata 
L.  ccmpressa 

Alasmidonta  marginata 
A.  vzridis 

Simps oniconcha  ambigua 
Ancdontcides  ferussacianus 

Anodonta  suborbiculata 
A.  imbecillis 
A .  grcmdis 

Strophitus  undulatus 
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Notes  : 
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44.  West  Newton 


Site  data:  Exhibit(s)  41 
Map(s):  Exhibit(s)  201  ,  227 
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46.  Locks  and  Dam  5  Culvert  Construction 
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Pool  5A 
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47.  Locks  and  Dam  5  Lower  Approach 
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48.  Island  58,  49.  Island  58  Bank  Repair,  50.  Fountain  City 
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51.  Fountain  City  Service  Base 
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52.  Fountain  City  Small  Boat  Harbor 
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53.  Betsy  Slough,  54.  Betsy  Slough  Bank  Repair,  55.  Wilds  Bend 
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EXHIBIT  149 


S6 .  Locks  and  Dam  5a  Upper  Approach 
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57.  Locks  and  Dam  5A  Lower  Approach 
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58.  Winona  Commercial  Harbor  and  Small  Boat  Harbors 
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59.  Winona  Lower  Railroad  Bridge 
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60 .  Gravel  Point 
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61.  Locks  and  Dam  6  Lower  Approach 
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62.  Richmond  Island 
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63.  Queens  Bluff 
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64.  Locks  and  Dam  7  Upper  Approach 
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Pool  8 
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65.  La  Crosse  Railroad  Bridge 
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66.  Hingen  Island  Bank  Repair 
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67.  Sand  Slough,  68.  Sand  Slough  Bank  Repa 
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69.  Root  River 
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X  T.  donacifomris  1  1  33.3 

X  Obovaria  olivaria  1  1  33.3 

Actinonaias  carinata 
A.  ellip8iforrrris 
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Ligumda  recta 
L.  subrostrata 
Cammculdna  parva 
Lampsilis  teres 

L.  higginsi 

L.  raddata  sdliauoidea 
L.  ovata  ventricosa 
Plagdola  tr-iquetra 

Ar odder s  ccnfragosus 
hasrrijcKa  ccnplznatu 
L.  coszata 
L.  ccrrpressa 

Alasmidcnta  marginata 
A.  viridis 

Sirrrpscniaonaha  mb  done. 

Anodontcides  ferussacianus 

Anodor.ta  suborbdculata 
A.  imbecdllis 
A .  grandds 
Strovhitus  undulatus 


5  0  .3  100.0  0  0 

Notes  : 
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EXHIBIT  165 


70.  Picayune  Island 


Site  data:  Exhibit(s)  62 
Map(s):  Exhibit(s)  204  ,  237 
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Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa  1 

Tri  togonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava  1 

F.  ebena 

Megalonaias  gigantea 
X  Arriblema  plicata  2 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crass-idens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  cxpax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
ElUvsaria  lineolata 
Trunailla  truncata 

T.  donacifomrls 

X  Obovaria  olivaria  2 

Actinonaias  carinata 
A.  ellipsifomris 


1  16.7 

1  16.7 

2  33.3 


2  33.3 
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Ligumia  reata 
L.  subrostrata 
Ccanmculina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Ptagiola  triquetra 

Avcridens  ccmfragosus 
Lasmigona  oomplanccta 
L.  cos  tat a 
L.  compressa 

AlasrrrCdonta  mxrginata 
A.  viridis 

Simpsoniaonaha  cmibigua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
A.  imbesillis 
A.  grandis 
Strophitus  undulatus 

4  606  100.0  0  0 

Notes : 
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EXHIBIT  166 


71.  Above  Brownsville 


Site  data:  Exhibit(s)  63 
Map(s):  Exhibit(s)  204,  237 
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Curriberlandia  monodonta 
X  Quadrula  metanevra 
X  Q.  quadrula 

X  Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Anblema  plicata 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidena 
E.  dilatata 
X  Obliquaria  reflexa 

X  Proptera  atata 

P.  Iaevi88-ima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellip8aria  lineolata 
Tmncilla  truncata 

X  T.  donaciformis 

X  Obovaria  olivaria 
Actinoruxiaa  oarinata 
A.  ellip8iformi8 


1 

4 

1 


1 

4 

1 


11  11 


5  5 


21  21 


7  7 

1  1 


3  11  14 

3  3 


0.8 

3.1 

0.8 

8.5 


3.9 


16.3 


5.4 

0.8 


10.9 

2.3 
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Ligumia  recta 
L.  subrostrata 

X  Camnculina  parva  5  5  5  5  4  2.6 

Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 

X  L.  ovata  ventvicosa  2  2  4  3.1 

Plagiola  triquetra 

Arcidens  confragosus 
Lasrrigona  complcmata 
L.  ccs tat  a 
L.  ecmpressa 

Alasmidonta  marginatc 
.4.  viridis 

Sinpsoniaoncha  arbigva 
Anodor.toides  fer'assaaianus 

Anadcnta  subcrbiculata 
A.  iinbeeillis 

X  A.  grandis  2  2  1.6 

Strophitus  undulaius 


61  68  129  100.0 


Notes  : 


EXHIBIT  167 


72.  Brownsville 


Site  data:  Exhibit (s)  64 

Map(s):  Exhibit(s)  204,  238 
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Cumber landia  monodonta 
Quadrula  metanevra 

X  Q .  quadrula  3  31.9 

Q.  nodulata 

X  Q .  pustulosa  4  4  2.5 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 

X  Fusconaia  flava  2  1  3  1.9 

F.  ebena 

Megalonaias  gigantea 

X  Anblema  plicata  5  5  3.2 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 

X  Ob  liquaria  reflexa  3  3  1.9 

X  Proptera  alata  1  10.6 

P.  Iaevi88ima 
P.  capax 
P.  purpurata 

X  Leptodea  fragilis  2  2  22  14.0 

L.  leptodon 
Ellipearia  lineolata 

X  Truncilla  truncata  3  3  1.9 

X  T.  donaciformi8  1  8  9  5.7 

X  Obovaria  olivaria  1  10.6 

kotinonaxaa  carinata 
A.  ellipsiformis 
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Ligumia  Tecta 
L.  subvostvata 

X  Camcnculina  parva  ^ ‘J  09  6  3.] 

Lampsilis  teres 

XH  L.  higginsi 

L.  vadiata  szliquoidea 

X  L.  ovata  ventricosa  1  1  2  1.3 

Plagiola  triquetra 

Arcidens  eonfragosus 
Lasmigona  complanata 
L.  cosiata 
L.  compressa 

Alasrridcnta  mccrginata 
A.  viridis 

Simpscmiconcha  ambigua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
A.  zmkecillis 

X  A.  grandzs  2  2  1.3 

Strophitus  undulatus 


14 


26  131  157  100.0  0  0 


Motes  : 


EXHIBIT  168 


73 

.  Crosby 

Slough 

Site  data:  Exhibit(s)  65 

Map(s):  Exhibit(s)  204, 

239 
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Cumber landia  monodonta 
Quadrula  metanevva 

X 

Q.  quadrula 

Q.  nodulata 

9 

9 

8  .  2 

X 

Q.  pustulosa 

Tritogonia  verrucosa 

25 

25 

22.7 

Cyclonaias  tuberculata 

X 

Fusconaia  flava 

18 

18 

16.4 

F.  ebena 

Megalonaias  gigantea 

X 

Amblema  plicata 

Plethobasua  cyphyus 

38 

38 

34.5 

Pleurobema  cordatum 

Elliptio  crassidens 

E.  dilatata 

X 

Obliquaria  reflexa 

7 

7 

6 . 4 

Prop t era  alata 

P.  laevissina 

P.  capax 

P.  purpurata 

Leptodea  fragilis 

L.  leptodon 

Ellipsaria  lineolata 

X 

Truncilla  truncata 

3 

3 

X 

T.  ionaciformis 

7 

7 

6  .  1 

X 

Obovaria  olivaria 

Actinonaiaa  carinata 

2 

i 

1  .8 

4.  ellipsiformis 
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Ligvrria  recta 
L.  subrostrata 
Caxnmculina  parva 
Lampsilis  teves 

L.  higcinsi 

L.  vadiata  siliquoidea 
L.  ovaia  veniricosa 
Plagiola  triquetra 

A.rcidcns  confvagosus 
l.asrri gcna  conp  lanata 
L.  acstata 
L.  jcmpressa 

Alasmidonta  mavcinata 
A.  vicidis 

Zinpsoniconaha  a mbigua 
A  no  don  tcide  s  fe  vus  sa.cia.nus 

Ancdonta  s-aborbiculata 
A.  imtecillis 
.4.  rr-andis 
Strophitus  undulatus 


EXHIBIT  169 


74.  Warners  Landing 


Site  data:  Exhibit(s)  66 
Map(sJ:  Exhibit(s)  204,  239 
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Curriberlandia  monodonta 
Quadrula  metanevra 


X 

Q.  quadrula 

31 

31 

10.7 

X 

Q.  nodulata 

4 

4 

1  .4 

X 

Q.  pustulosa 

Tritogonia  verrucosa 

32 

32 

1  1  .0 

Cyclonaias  tuberculata 

X 

Fusconaia  flava 

31 

51 

10.7 

F.  ebena 

Megalonaias  gigantea 

X 

Amblema  plicata 

Plethobasus  cyphyus 

9  7 

9  7 

5  3 . 5 

Pleurobema  ccrdatum 

Elliptio  crass-idens 

E.  dilatata 

X 

Obliquavia  reflexa 

1  0 

1  0 

3  .  1 

X 

Proptera  alata 

13 

13 

4  .  3 

X 

P.  laevissitm 

P.  cccpax 

P.  picrpurata 

1 

1 

0 . 5 

X 

Leptodea  fragilis 

L.  leptodon 

Ellipsaria  lineolata 

5 

5 

1  .7 

X 

Trvncilla  truncata 

3 

3 

1  .0 

X 

T.  ionaciformis 

16 

16 

5  .  5 

X 

Obovaria  olivaria 

4 

4 

1  .  1 

Actinonaias  carinata 
A.  ellipsiformis 


Ligumia  recta 
L.  subrostrata 
X  Carunoulina  parva 
X  Larrrpsilis  teres 

L.  higginsi 

X  L.  vadiata  siliauozdea 

X  I-.  ovata  veniricosa 

Plagzoia  triquetra 

Arczdens  con  f rage sus 
Lasmigona  comp lanata 
L.  costata 
L.  compressa 

Alasmidonta  nargznata 
4.  v iridis 

Szmpsonzconaha  arrbigua 
Anodontozdes  ferussaczanus 

Anodonta  suborbzoulata 
X  A.  imbeczllis 

X  A.  grandis 

Strophitus  undulatus 
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EXHIBIT  170 


Pool  9 


Site  data:  Exhibit(s)  67-78 
Map(s):  Exhibit(s)  205 
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Cumber landia  monodonta 
Quadrula  metanevra 


X 

Q.  quadrula 

29 

29 

5.0 

X 

Q.  nodulata 

10 

10 

1.7 

X 

Q.  pustulosa 

Tritogonia  verrucosa 
Cycloncdas  tuberculata 

54 

54 

9.2 

X 

Fuscoruria  flava 

41 

41 

7.0 

F.  ebena 

X 

Megalonaias  gigantea 

5 

5 

0.9 

X 

Amblema  plicata 

Plethobasus  cyphyu3 

292 

2  294 

50.3 

X 

Pleurobema  cordatum 

Elliptio  crassidens 

3 

3 

0 . 5 

X 

E.  dilatata 

3 

3 

0.5 

X 

Obliquaria  reflexa 

15 

15 

2.6 

X 

Proptera  alata 

P.  laevissima 

P.  capax 

P.  purpurata 

8 

8 

1.4 

X 

Leptodea  fragilis 

L.  leptocbn 

Ellip8aria  lineolata 

3 

3 

0 . 5 

X 

Truncilla  truncata 

16 

16 

2.7 

X 

T.  donaciform.8 

28 

21  49 

8.4 

X 

Obovaria  olivaria 

26 

26 

4.4 

Aotinonaias  carinata 
A.  ellipei formia 
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Ltgumta  recta 
L.  subrostrata 
Carvr.culina  parva 
Lamosilis  teres 


L.  higginsi 

L.  radiata  siliquoidea 
L.  cvata  ventricosa 
Plagiola  triqueira 


Arcidens  eonfragosus 
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EXHIBIT  171 


75.  Island  126,  76.  Head  of  Island  126  Bank  Repair 

Site  data:  Exhibit(s)  67 
Map(s):  Exhibit(s)  205  ,  240 
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Cumberlandia  nonodonta 
Quadru la  metanevra 

X  Q.  quadrula  1  1  14.3 

Q.  noduiata 

X  Q.  pustulosa  1  1  14.3 

Tritogonia  verrucosa 
Cyclonaias  iuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigcmtea 

X  Amblema  plicata  3  3  4  2.9 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 

X  Truneilla  trunoata  1  1  14.3 

T.  donacifomris 

X  Obovaria  olivaria  1  1  14.3 

Actinonaias  carinata 
4.  sLZipsifomris 


216 


ITiUhiiMil— i  . . . . 


A 


J 


Ligumia  reata 
L.  subrostrata 
Canmcuiina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventrieosa 
Plagiola  triquetra 

Arcidens  confragosus 
Lastnigona  aomplanaia 
L.  costata 
L.  compressa 

Alasmidonta  marginata 
A.  viridis 

oimpsonieoncha  ambigutz 
Anodontoides  fer'j.ssacicmus 

Anadonta  suborbiculata 
A.  imbecillis 
A .  grandis 
Strophitus  undulatus 


Notes  : 
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EXHIBIT  172 


77.  Twin  Island,  78.  Head  of  Twin  Island  Bank  Repair 


Site  data:  Exhibit(s)  68 
Map(s):  Exhibit(s)  205  ,  240 


Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 

Q.  pustulosa 
Tritogonta  verrucosa 
Cyclonaias  tuberculata 
Fuscoruxia  flora 

F. '  ebena 

Megalonaias  gigantea 
Airiblema  plicata 
Plethobasus  cuphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  di latata 
Obliquaria  reflexa 

Proptera  alata 
P.  Iaevi3sima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodan 
Ellipsaria  lineolata 
Trunoilla  truncata 

T.  donaciformis 
Obovaria  olivaria 
Actinonaia8  aarinata 
A.  ellip8iformi8 
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Ligumia  recta 
L.  subrostrata 

Cavunculina  parva  2  2  14.3 

Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventriaosa 
Plagiola  triquetra 

Arcidens  aonfragosus 
Lasnrigona  complanata 
L.  aostata 
L.  corrrpressa 

Alasmidcr.ta  narginata 
.4.  v iridis 

Simpsoniconaha  anbigua 
Anodontoides  ferns  sacianus 

Anodonta  suborbiculata 
A.  imbecrillis 
A.  grcmdis 
Strophitus  undulatus 


2  12  14  100.0  0  0 


i.'ctes  : 
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EXHIBIT  173 


79.  Below  Twin  Island 


Site  data:  Exhibit(s)  69 
Map(s):  Exhibit(s)  205,  240 
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Curriberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulccta 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyalorurias  tuberoulata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
Amblema  plioata 
Plethobasus  cyphyus 

Fleurobema  cordatum 
Elliptio  orassidens 
E.  di latata 
Obliquaria  reflexa 

Proptera  alata 
P.  laev-Lssima 
P.  oapax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncdlla  tmcnoata 

T.  donaoifovmis 
Obovaria  olivaria 
Aotinonaias  oarinata 
A.  ellipsiforrrri8 


1  1  20.0 

2  2  40.0 


1  1  20.0 


1  1  20.0 
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Ligurria  vesta 
L.  subvostvata 
Cavunculina  parva 
Lampsilis  teves 


L.  higginsi 

L.  vadiata  siliquoidea 
L.  ovata  ventvioosa 
Plagiola  tviquetva. 

Araidens  aonfvagosus 
Lasmigona  complccnata 
L.  sostata 
L.  jompvessa 

Alasmidonta  marginata. 

A.  vividis 

Simpsoniaonaha  .ambigna 
Anodontoides  fe russaaian us 

Anodonva  subovbiculata 
A.  imbectllis 
A .  gvandis 

Stvophit'us  undulatus 


Notes : 


EXHIBIT  174 


80.  Battle  Island 


Site  data:  Exhibit(s)  70 
Map(s):  Exhibit(s)  205,  241 
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Cumberlandia  monodonta 
Quadrula  metanevra 
X  Q.  quadrula  1  12.6 

Q.  nodulata 

X  Q.  pustulosa  7  7  18.4 

Tvitogonia  verrucosa 
Cycloruxias  tuber  cut  at  a 
Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 

X  Amblema  plicata  10  10  26.3 

Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 

X  E.  dilatata  1  1  2.6 

X  Obliquaria  reflexa  4  4  10.5 

Proptera  alata 
P.  laevissima 
P.  cccpax 
P.  puxrpurata 

X  Leptodea  fragilis  1  12.6 

L.  leptodon 
Ellipsaria  lineolata 

X  Truncilla  truncata  2  25.3 

X  T.  donaciformis  4  4  10.5 

X  Obovaria  olivaria  7  7  18.4 

Actinonaias  carinata 
A.  ellipsiformis 
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Liguirria  recta 
L.  subrostrata 
Cancnculina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 

X  L.  ovata  ventricoaa  1  1  2.6 

Plagiola  triquetva 

Arcidens  confragosus 
Lasmigona  eomplanata 
L.  costata 
L.  aompressa 

Alasmidcnta  marginata 
A.  dridis 

Simpsoniconcha  adbigua 
Anoaontoides  ferussadanus 

Anodonta  suborbiculata 
A.  imbed!  lis 
A .  grandis 
Stvophitus  undulatus 
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38  0  38  100.0  0  0 


Notes  : 
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EXHIBIT  175 


81.  I'eSoto 


Site  data:  Exhibit(s)  71 
Map(s):  Exhibit(s)  205,  242 
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Cunberlandia  monodonta 
Quadrula  metanevra 
X  Q.  quadrula 
Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava 

F .  ebena 

Megalonaias  gigantea 
X  Amblema  plicata 
Plethobasus  cyphyus 

X  Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Ob  liquarda  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodjon 
Ellipsaria  lineolata 
X  Tnmcilla  truncata 

X  T.  donaciformis 
X  Obovaria  olivaria 
Actinonaias  carinata 
A.  ellipsiforrrris 
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Ligumia  recta 
L.  subrostrata 
Cammculina  parva 
Lampsilis  teres 

L.  hi ggir. si 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Arcidsr. s  eonfragosus 
Lasmigona  compianata 
L.  cos  tat  a 
L.  compressa 

Alasmidonta  rrnrginata 
A.  viriais 

Simp soni concha  ambiava 
Ancdontoides  ferussacianns 

Anodonta  suborbiculata 
A.  imbed l Lis 
A.  qrandis 

Strophitus  undulatus 


EXHIBIT  176 

82.  Above  Indian  Camp  Light, 

83.  Mouth  of  Hummingbird  Slough  Bank  Repair 


Site  data:  Exhibit(s)  72 
Map(s) :  Exhibit(s)  205,  243 


Curberlandia  monodonta 
Quadrula  metanevra 
X  Q.  quadrula 
X  Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
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EXHIBIT  179 

86.  Lansing  Small  Boat  Harbor 

Site  data:  Exhibit(s)  75 
Map(s):  Exhibit(s)  205  ,  243 
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EXHIBIT  181 


88.  Crooked  Slough 


Site  data:  Exhibit(s)  77 
Map(s):  Exhibit(s)  205  ,  245 
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EXHIBIT  182 


89.  Locks  and  Dam  9  Upper  Approach 


Site  data:  Exhibit(s)  78 
Map(s) :  Exhibit(s)  205,246 
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EXHIBIT  183 
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Site  data:  Exhibit(s)  79-89 
Map(s):  Exhibit(s)  206 
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EXHIBIT  184 


90.  Locks  and  Dam  9  Lower  Approach 


Site  data:  Exhibit(s)  79 
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EXHIBIT  185 
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Point  Bank  Repair 
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EXHIBIT  186 


92.  Jackson  Island 


Site  data:  Exhibit(s)  81 
Map(s) :  Exhibit(s)  206,247 
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EXHIBIT  187 


93.  Mississippi  Gardens1 


Site  data:  Exhibit(s)  82 
Map(s):  Exhibit(s)  206,  247 
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EXHIBIT  188 

94.  Prairie  du  Chien  East  Channel 

Site  data:  Exhibit(s)  83 
Map(sJ:  Exhibit(s)  206,  248 
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34 

34 

3.0 

xv 

xv 

F.  ebena 

xv 

X 

Megalonaias  gigantea 

53 

53 

4.7 

xv 

xv 

X 

Airblema  plicata 

861 

861 

76.6 

xv 

xv 

Plethobasus  cyphgus 

XV 

Pleurobema  cordatum 

xv 

xv 

Elliptio  arassidens 

TT 

X 

E.  di latata 

24 

24 

2.1 

Xv 

Xv 

X 

Obliquaria  reflexa 

4 

4 

0.4 

xv 

xv 

X 

Proptera  alata 

9 

9 

0.8 

xv 

xv 

P.  laevissima 

xv 

xv 

P.  capax 

xv 

P.  purpurata 

Leptodea  fragilis 

xv 

xv 

L.  leptodon 

xv 

Ellipsaria  lineolata 

xy; 

X 

Truncilla  truncata 

6 

6 

0.5 

xv 

xv 

X 

T.  donacifo rrrri s 

2 

2 

0.2 

xv 

xv 

X 

Obovaria  olivaria 

33 

33 

2.9 

xv 

xv 

Actinonaias  carinata 
A.  ellipsiformis 


xv 


4 


4 


0.4 


X  Ligumia  recta 
L.  subro strata 
H  Carunculina  parva 
X  Lampsi lis  tere3 


X 


V 


Xv 

XV 


X1  L.  higginsi 

L.  radiata  siliquoidea 
X  L.  ovata  ventvicosa  4 

Plagiola  triquetva 

X  Arcidens  confragosus  3 

Lasmigona  complanata 
L.  cos  tat a 
L.  compvessa 

Alasmidonta  mzrginata 
A.  viridis 

Simpsoniconcha  carbigua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
X  A.  imbecillis  1 

X  A.  grandis  5 

X  Stropkitus  undulatus  1 


4  0.4  Xv 

3  0.3  X^ 

Xv 


1  0.1  XV 

5  0.4  Xv 

1  0.1  Xv 


2  1 


1124  3  0  11 24  3  100.0  29  422 


Notes : 

1  See  note  l,  Exhibit  98. 

?  A  "bone"  fragment  of  Quadrula  fragosa  recently  was  found  at 
Prairie  du  Chien  in  material  dredged  by  the  Corps  in  1976 
(M.E.  Havlik,  Malacological  Consultants,  Ea  Crosse,  Wisconsin, 
personal  communication).  This  discovery  is  included  in  the 
II  column  total  . 

3  To  the  taxon  totals  should  be  added  two  Elliptio  dilatata  and 
one  Prut,  era  alata  collected  by  the  Academy  in  1977  ,  but  not 
recorded  by  Puller  (1978b). 
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EXHIBIT  189 


95.  Prairie  du  Chien  Commercial  and  Small  Boat  Harbors 

Site  data:  Exhibit(s)  84 
Map(s):  Exhibit(s)  206,  248 


A  J  T  °s  R  H 


Cwbevlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
Q.  nodulata 


Q.  pustulosa 
Tritogonza  verrucosa 
Cyclonazas  tuberculata 
Fusconaia  flava 

F.  ebena 

Megalonaias  gzgcmtea 

X  Arrblema  pliaata  4*  4  4.9 

Fletb.obc.sus  ayphyus 

Pleurobema  aordatum 
Elliptio  orasszdens 
E.  dilatata 
Obliquaria  reflexa 

Prop  ter a  a  lata 
P.  laevisszma 
P.  aapax 
P.  purpurata 


X  Leptodea  fragzlzs  1  1  1.2 

L.  leptodon 
Ellipscrza  lineolata 
Truncilla  truncata 


X  T.  donaci forms  12  12  14.6 

Cbovaria  olivarza 
Actinonaias  carinate 
A.  sllipsz  forms 


*  Small  size  and  incompletely  developed  beak  sculpture  of  these  Juveniles 
has  prevented  their  unequivocal  identification;  some  or  all  may  he 
Fusaonaia  flava. 
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A  J  T  %  R  H 

Ligumia  recta 
L.  svbrostrata 

X  Carunaulina  parva  6  5  6  5  79.3 

Lampsilis  teres 

L.  higginsi 

L.  radiata  siliqucridea 
L.  ovata  ventriaosa 
Plagiola  triquetra 

Aroidens  aonfragosus 
Lasmigona  aomplanata 
L.  costata 
L.  compressa 

Alasrrridonta  marginata 
A.  viridis 

Simpsoniaoncha  anbigva 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
A.  imbecellis 
A.  grandis 
Strophitus  undulatus 

4  0  82  82  100.0  0  0 

Notes : 
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EXHIBIT  190 
96.  McGregor 


Site  data:  Exhibit(s)  85 
Map(s):  Exhibit(s)  206,  248 


A  J  T  %  R  H 


Cwnberlandia  monodonta 
Quadrula  metanevva 

X  Q.  quadrula 

3 

3 

1.5 

Q.  nodulata 

X  Q.  pustulosa 

9 

9 

4.5 

Eritogonia  verrucosa 
Cyclonaias  tuberculata 

X  Fusconaia  flava 

3 

3 

1.5 

F.  ebena 

X  Megalonaias  gigantea 

1 

1 

0.5 

X  Amblema  plicata 

163 

163 

81.1 

Plethobasus  ayphyus 

Pleurobema  cordatum 

Ellivtio  cvassidens 

X  E.  dilatata 

2 

2 

: 

1 . 0 

X  Obliquaria  reflexa 

6 

6 

3.0 

X  Pvoptera  alata 

1 

1 

0.5 

P.  laevissima 

P.  capax 

P.  purpurata 

Leptodea  fragilis 

L.  leptodon 

Ellipsaria  lineolata 

Trunci l la  t rune a ta 

X  T.  donaci forrris 

7 

7 

t 

3.5 

X  Ob o varia  alivxria 

2 

2 

1 . 0 

L:  . 

Aciinonaias  carinata 

A .  ellipsi fo md 3 
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A  J  T  %  R  H 


Ligumia  recta 
L.  subrostrata 
Cccrvan.cu.lina  parva 
Lampsilis  teres 

L.  higginsi 
L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

X  Arcidens  confragosus  4  4  2.0 

Lasmigcna  complanata 
L.  costata 
L.  eompressa 

Alasmidonta  marginata 
A.  viridis 

Simpsoniconcha  carbigua 
Anodontoides  ferussacicmus 

Anodonta  suborbiculata 
A.  imbecellis 
A.  grandis 

Strophitus  undulatus 


1  1 


194  7  201  100.0  0  0 


Notes  : 


2  55 


EXHIBIT  191 


97,  Wyalusing  Bend  Light 


r 


Site  data:  Exhibit(s)  86 
Map(s):  Exhibit(s)  206,  249 

A  J  T  %  R  H 


Cumberlandia  monodonta 
Quadrula  metanevra 
Q.  quadrula 
X  Q.  nodulata 

X  Q.  pustulosa 

Tritogonia  verrucosa 
Cyclonaias  tuberculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Amblema  plicata 
Plethobasus  cyphyus 

Pleurobema  cordatum 
Elliptio  crassidens 
E.  dilatata 
Obliauaria  reflexa 

Proptera  alata 
P.  laevissirra 
P.  cap  ax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
Truncilla  tnmcata 

X  T.  donaciforrrris 
X  Obovaria  olivaria 
Actinonaias  carinaia 
A.  5 l lipsiformis 


1 

4 

2 


9 


1 

2 


1  4.8 

4  19.0 

2  9.5 

9  42.9 


1  4.8 

2  9.5 


I 


A 


J 


T 


R 


Ligurria  recta 
L.  subrostrata 
Carunculina  varva 
Lampsilis  teres 

L.  kigginsi 

X  L.  radiata  siliquoidea  1  1 

L.  ovata  ventricosa 
Plagiola  triquetra 

Arcidens  confragosus 
Lasmigona  complanata 
L.  cos  tat a 
L.  compressa 

Alasmidonta  marginata 
A.  viridis 

Simpsoniaoncha  crbiava 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
A.  imbecellis 
A.  grandis 

X  Strophitus  undulatus  1  1 


8  21  0  21 


Notes  : 


4.8 


4.8 


100.0  0 
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EXHIBIT  192 


A 


J 


T 


R 


H 


Ligwnia  recta 
L.  subrostrata 
Carunculina  parva 
Lampsilis  teres 

L.  higgina-L 

L.  rad-iota  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

X  Arcidens  confragosus  3  3  4.9 

Lasmigona  complanata 
L.  cos  tat  a 
L.  compressa 

Alasmidonta  rnarginata 
A.  vividis 

Simpsoniconcha  carbigna 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 

X  A.  imbecillis  1  1  1.6 

A.  grandis 
Strophitus  undulatus 


11 


61  0  61  100.0  0  0 


Notes : 
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EXHIBIT  193 
99.  McMillan  Island 


Site  data:  Exhibit(s)  88 
Map(s) :  Exhibit(s)  206,  250 

A  J  T 

Cumber landia  monodonta 
Quadrula  metanevra 


X  Q.  quadrula 

19 

19 

8.4 

X  Q.  nodulata 

41 

41 

18.2 

X  Q.  pustulosa 

27 

27 

12.0 

Tritogonia  verrucosa 
Cyclonazas  tuberculata 

X  Fusconaia  flava 

13 

13 

5.8 

F.  ebena 

X  Megalonaias  gigantea 

1 

1 

0.4 

X  Amblema  plicata 

58 

58 

25.8 

Plethobasus  cyphyus 

Pleurobema  coraatum 

Elliptio  crassidens 

E.  di latata 

X  Obliquaria  reflexa 

10 

10 

4.4 

X  Proptera  alata 

1 

1 

0.4 

X  P.  laevissima 

2 

2 

0.9 

P.  capax 

P.  purpurata 

X  Leptodea  fragilis 

13 

13 

5.8 

L.  lepiodon 

Ellipsaria  lineolata 

X  Truncilla  truncata 

2 

2 

0.9 

X  T.  donaci formis 

14 

14 

6.2 

X  Obovaria  olivaria 

10 

10 

4.4 

Aatinonaias  carinata 
A.  ellipsifomris 
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A 


J 


R 


H 


Ligiania  recta 
L.  subrostrata 

X  Carunculina  parva  4 

X  Lampsilis  teres  1 

X I  L.  higginsi 

X  L.  radiata  siliquoidea  6 

X  L.  ovata  ventricosa  1 

Plagiola  triquetra 

X  Arcidens  aonfragosus  2 

Lasmigona  aomplanata 
L.  co st at  a 
L.  compressa 


Alasmidonta  marginata 
A.  viridis 

Simpsoniconcha  anbigua 
Anodontoides  ferussacianus 

Anodonta  suborbiculata 
A.  imbectllis 
A.  grandis 
Strophitus  undulatus 


T  % 

4  1.8 

1  0.4 

6  2.7 

1  0.4 

2  -  0.9 


19 


225  0  225  100.0  0  0 


Notes : 

1  The  St.  Paul  District's  Corps  mussel  survey  crew  found  a 
living  Higgins'  Eye  near  McMillan  Island  in  August  1980. 
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EXHIBIT  194 


100.  Locks  and  Dam  10  Upper  Approach 


Site  data:  Exhibit(s)  89 
Map(s):  Exhibit(s)  206,  251 


A  J  T  %  R  H 


Cuiriberlcmdia  monodonta 
Quadrula  metanevra 
X  Q.  quadrula 

X  Q.  nodulata 

Q.  pustulosa 
Tritogonia  verrucosa 
Cyclonadas  tuberculata 
X  Fusconaia  flava 

F.  ebena 

Megalonaias  gigantea 
X  Amblema  plicata 

Plethobasus  cyphyus 

Pleurobema  cordztum 
Elliptio  avassidens 
E.  di latata 
X  Ob  liquaria  reflexa 

Proptera  alata 
P.  laevissima 
P.  capax 
P.  purpurata 

Leptodea  fragilis 
L.  leptodon 
Ellipsaria  lineolata 
X  Tvuncilla  truncata 

X  T.  donaciformis 
X  Obovaria  olivarda 
Aatinonaias  cannata 
.4.  ellipsiformis 


5  5  13.5 

8  8  21.6 


3  3  8.1 

15  15  40.5 


1  1  2.7 


2  2  5.4 

2  2  5.4 

1  1  2.7 
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A 


J 


T 


R 


H 


% 

Ligumia  recta 
L.  subrostrata 
Carwaulina  parva 
Lampsilis  teres 

L.  higginsi 

L.  radiata  siliquoidea 
L.  ovata  ventricosa 
Plagiola  triquetra 

Aroidens  eonfragosus 
Lasmigona  aomplanata 
L.  cos  tat a 
L.  aompressa 

Alasmidonta  marginata 
A.  viridis 

Simpscniooncha  arribigua 
Anodontcides  ferussacianus 

Anodonta  suborbiculata 
A.  'Lmhecillis 
A.  grandis 
Strophitus  undulatus 


8  37  0  37  100.0  0  0 

Notes  : 


Appendix  D 


Maps 

Exhibits  195-251 


This  Appendix  contains  maps  of  the  river  reaches,  navi¬ 
gation  pools,  and  individual  sites  surveyed  by  the  Academy  in 
1977  through  1979.  Exhibits  195  through  206  essentially  are 
redrawn  from  maps  in  the  St.  Paul  District's  Environmental 
Impact  Statement  about  0  §  M  activities  (USACE,  1974b).  Ex¬ 
hibits  207  through  251  essentially  are  photostats  of  the  Corps 
UMR  drainage  navigation  charts  (USACE,  1975). 
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Exhibit  195 


Study  Area 


The  map  is  drawn  to  a  scale  too  small  for  portrayal  of  all 
prominent  landmarks  in  the  study  area  (e.g.,  rivers,  locks  and 
dams,  municipalities).  The  three-digit  number  in  each  rectangle 
refers  to  one  of  the  next  11  exhibits,  in  which  that  part  of 
the  study  area  lying  within  the  rectangle  is  drawn  to  a  much 
larger  scale. 

The  one-  and  two-digit  numbers  refer  to  the  following  list 
of  landmarks,  most  of  which  were  chosen  for  this  map  because 
they  are  municipalities  of  special  significance  in  this  study 
(a  locks  and  dam  installation  is  located  there  and/or  much 
field  work  was  conducted  in  the  vicinity) . 

1 .  Anoka 

2.  Minneapolis  (Upper  and  Lower  St.  Anthony  Falls  Locks  and 

Dams) 

3.  St.  Paul  (Locks  and  Dam  1) 

4 .  Savage 

5.  Stillwater 

6 .  Hudson 

7.  Prescott  (Locl^s  and  Dam  2  upstream) 

8.  Red  Wing  (Locks  and  Dam  3  upstream) 

9.  Maiden  Rock 

10.  Lake  City 

11.  Wabasha 

12.  Alma  (Locks  and  Dam  4) 

13.  Minneiska  (Locks  and  Dam  5) 

14.  Winona  (Locks  and  Dam  5A) 

15.  Trempealeau  (Locks  and  Dam  6) 

16.  Dresbach  (Locks  and  Dam  7) 

17.  La  Crosse 


in*. 
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18.  Brownsville 

19.  Genoa  (Locks  and  Dam  8) 

20.  Lansing 

21.  Lynxville  (Locks  and  Dam  9  downstream) 

22.  Prairie  du  Chien 

23.  McGregor 

24.  Guttenberg  (Locks  and  Dam  10) 


Exhibits  196-206 


Upper  Mississippi  River  Pools  and 
Minnesota,  St.  Croix,  and  Black  Rivers 


The  next  11  maps  portray  the  contents  of  the  rectangles  in 
Exhibit  195  on  a  larger  scale. 

The  larger,  one-,  two-,  or  three-digit  numbers  refer  to 
the  Sites  listed  below.  The  smaller,  underscored,  three-digit 
numbers  refer  to  river  miles  evenly  divisible  by  five,  which 
are  portrayed  by  dots  within  squares.  Other  river  miles  are 
indicated  by  dots.  The  9-Foo.t  Navigation  Channel  follows  the 
lines  connecting  the  dots. 

(The  only  exception  to  these  remarks  involves  RM  795 
between  Locks  and  Dam  3  and  Red  Wing,  Minnesota  (Exhibit  200). 
Mile  795  lies  in  a  side  channel,  probably  because  the  main 
channel  once  was  there,  but  later  was  relocated  in  order  to 
shorten  navigation  distance.  As  a  result,  between  RM  790  and 
800  there  no  longer  are  precisely  10  miles,  and  locations  in 
the  modern  channel  that  lie  in  that  reach  cannot  be  specified 
in  terms  of  river  mileage  unless  a  few  tenths  of  a  mile  are 
assumed  not  to  exist.  Fortunately,  the  Academy  studied  no  sites 
in  this  reach.) 

Upper  and  Lower  St.  Anthony  Falls  and  Locks  and  Dam  are 
represented  by  the  respective  acronyms  USAF,  LSAF,  and  L/D. 

The  directional  arrows  bear  north. 

The  following  list  correlates  the  name  and  number  of  each 
Site  with  the  ni>mber(s)  of  the  exhibit(s)  presenting  map(s)  e£ 
that  Site. 


Study  Area 

195 

Minnesota  River 

197, 

207 

1. 

Cargill 

197, 

207 

2. 

Petersons  Bar 

197, 

207 

3. 

Route  I-35W  Bridge 

197, 

207 

St.  Croix  River 

199 

4. 

Stillwater 

199, 

208 

5. 

Hudson 

199, 

209 

6. 

Catfish  Bar 

199, 

210 
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7 

Kinnickinnic 

199,  211 

Black  River 

203,  204 

Upper  Mississippi  River 

195 

Upper  St.  Anthony  Falls  Pool 

196 

8. 

SOO  Line  Railroad  Bridge 

196,  212 

9  . 

Broadway  Avenue  and  Plymouth  Avenue 
Bridges 

196,  212 

Lower  St.  Anthony  Falls  Pool 

196 

Pool  1 

196 

10  .. 

Lake  Street  Bridge 

196,  213 

11. 

St.  Paul  Daymark  849.1 

196,  213 

12  . 

Locks  and  Dam  1  Upper  Approach 
Construction 

196,  198 

Pool  2 

198 

13. 

Smith  Avenue  ("High")  Bridge 

198,  214 

14. 

Robinsons  Rocks 

198,  215 

15. 

Nininger 

198,  216 

Pool  3 

199 

16. 

Vermillion  River 

199,  216 

17. 

Hastings  Small  Boat  Harbor 

199,  216 

18. 

Prescott 

199,  217 

19. 

Pine  Coulee 

199,  217 

20. 

Truedale  Slough 

199,  217 

21. 

Four  Mile  Island 

199,  217 

22. 

Big  River 

199,  218 

23. 

Morgan  Coulee 

199,  219 

24  . 

Coulters  Island 

199,  219 

25  . 

Below  Diamond  Bluff 

199,  219 

Pool  4 


26.  Above  Trenton 

27.  Trenton 

28.  Cannon  River 

29.  Red  Wing  Commercial  and  Small  Boat 

Harbors 

30.  Red  Wing  Highway  Bridge 

31.  Bay  City  Small  Boat  Harbor 

32.  Bay  City  Commercial  and  Recreational 

Sites 

33.  Wacouta  Point 

34.  Lake  City  Small  Boat  Harbor 

35.  Reads  Landing 

36.  Wabasha  Small  Boat  Harbor 

37.  Crats  Island  Bank  Repair 

38.  Teepeeota  Point 

39.  Grand  Encampment 

40.  Beef  Slough 
Pool  5 

41.  Locks  and  Dam  4  Lower  Approach 

42.  Mule  Bend 

43.  Head  of  Island  42  Bank  Repair 

44.  West  Newton 

45.  Weaver  Bottoms  Complex 

46.  Locks  and  Dam  5  Culvert  Construction 
Pool  5A 

47.  Locks  and  Dam  5  Lower  Approach 

48.  49,  50.  Island  58,  Island  58  Bank 

Repair,  and  Fountain  City 


200, 

201 

200, 

220 

200, 

220 

200  , 

220 

200  , 

220 

200  , 

221 

200  , 

222 

200, 

222 

200, 

222 

200, 

223 

201, 

224 

201, 

224 

201, 

224 

201, 

225 

201, 

225 

201, 

225 

201 

201, 

226 

201 , 

226 

201, 

226 

201, 

227 

201, 

228 

201, 

202 

202 

202, 

229 

202  , 

230 

229 
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51.  Fountain  City  Service  Base  202 

52.  Fountain  City  Small  Boat  Harbor  202 

53.  54,  55.  Betsy  Slough,  Betsy  Slough  Bank 

Repair,  and  Wilds  Bend  202 

56.  Locks  and  Dam  5A  Upper  Approach  202 

Pool  6  202 

57.  Locks  and  Dam  5A  Lower  Approach  202 

58.  Winona  Commercial  Harbor  and  Small 

Boat  Harbors  202 

59.  Winona  Lower  Railroad  Bridge  202 

60.  Gravel  Point  202 

Pool  7  203 

61.  Locks  and  Dam  6  Lower  Approach  203 

62.  Richmond  Island  203 

63.  Queens  Bluff  203 

64.  Locks  and  Dam  7  Upper  Approach  203 

Pool  8  204 

65.  La  Crosse  Railroad  Bridge  204 

66.  Hingen  Island  Bank  Repair  204 

67.  68.  Sand  Slough  and  Sand  Slough  Bank 

Repair  204 

69.  Root  River  204 

70.  Picayune  Island  204 

71.  Above  Brownsville  204 

72.  Brownsville  204 

73.  Crosby  Slough  204 

74.  Warners  Landing  204 

Pool  9  205 
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75,  76.  Island  126  and  Head  of  Island  126 


Bank  Repair 

205  , 

240 

77,  78.  Twin  Island  and  Head  of  Twin 
Island  Bank  Repair 

205  , 

240 

79.  Below  Twin  Island 

205  , 

240 

80.  Battle  Island 

205  , 

241 

81.  DeSoto 

205  , 

242 

82,  83.  Above  Indian  Camp  Light  and 
of  Hummingbird  Slough  Bank 

Mouth 

Repair 

205  , 

243 

84.  Indian  Camp  Light 

205  , 

243 

85.  Lansing  Upper  Light 

205  , 

243 

86.  Lansing  Small  Boat  Harbor 

205  , 

243 

87,  Atchafalaya 

205  , 

244 

88.  Crooked  Slough  Cut 

205  , 

245 

89.  Locks  and  Dam  9  Upper  Approach 

205  , 

246 

Pool  10 

206 

90.  Locks  and  Dam  9  Lower  Approach 

206  , 

246 

91.  Hay  Point  Bank  Repair 

206, 

246 

92.  Jackson  Island 

206, 

247 

93.  Mississippi  Gardens 

206, 

247 

94.  Prairie  du  Chien  East  Channel 

206  , 

248 

95.  Prairie  du  Chien  Commercial  and 
Boat  Harbors 

Small 

206  , 

248 

96.  McGregor 

206, 

248 

97.  Wyalusing  Bend  Light 

2  06  , 

249 

98.  Wyalusing 

206, 

249 

99.  McMillan  Island 

206  , 

250 

100.  Locks  and  Dam  10  Upper  Approach 

206, 

251 
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Upper  Mississippi  River  Sites  26-V. 
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Upper  Mississippi  River  Sites  35-46 
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Upper  Mississippi  River  Sites  61-64 
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Upper  Mississippi  Ri\ei  bit  — 
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Upper  Mississippi  River  Sites  90-100 


Exhibits  207-251 


Sites 


la  the  following  45  Exhibits  the  100  Sites  surveyed  durin 
this  project  are  depicted  on  the  same  scale  as  is  used  on  the 
Corps  navigation  charts  (USAGE,  1975). 

The  upper  and  lower  limits  of  a  Site  are  represented  bv 
dark  bars  across  the  navigation  channel  and  its  borders  'in  so 
cases  the  entire  breadth  of  the  river  is  included).  Each  Site 
is  given  the  same  number  used  for  it  in  Exhibits  led  through  2 

Approximate  areas  of  mussel  beds  braided  by  the  Academe 
during  the  study  period  are  indicated.  For  the  purposes  of  th: 
report,  mussel  "beds"  are  those  few  populations  that  ,  in  the 
Principal  Investigator's  opinion,  were  substantially  more 
species-  and  individual  -  rich  than  all  other  study  area  popula¬ 
tions.  This  subjective  criterion  is  used  in  the  absence  of 
preferable  alternatives  (see  Brice  and  Lewis,  1979;  Xrumhol: 
et  al  .  ,  1970  ;  Cvancara,  1972).  3ecause  of  temporal  constraint 
diving  ia  order  to  verify  the  limits  and  densities  of  beds  was 
not  conducted.  Consequently,  neither  sice-  nor  age-class 
structure  is  known  for  any  of  them.  However,  the  comparative 
representations  of  the  species  in  each  can  be  approximately 
inferred  from  data  in  Appendix  C.  Beds  occurred  at  only  four 
formal  study  Sites  in  the  St.  Paul  District:  Hudson  Railroad 
Bridge  (St.  Croix  River),  Hay  Point  Bank  Repair,  Prairie  du 
Chien  East  Channel,  and  McGregor  (all  three  in  Pool  10);  the 
relevant  Appendix  C  data  are  in  Exhibits  94,  1  85,  1  SS,  and 
190,  respectively.  One  other  bed  in  the  District  is  known  to 
the  Principal  Inves t igator :  the  Whiskey  Rock  bed  below  Lansing 
Iowa,  in  Pool  9,  slightly  outside  the  nearest  Site  ''see  Exhibi 
245).  According  to  commercial  clammers ,  there  are  others,  but 
only  in  Pools  9  and  10  (personal  communications). 

The  portrayals  of  mussel  beds  necessarily  are  approximate 
(and  in  some  instances  vague)  because  diving  in  order  to  derm 
their  peripheries  was  not  conducted  and/or  because  reports  h a v 
not  been  specific  on  this  point. 

Mussel  beds  are  indicated  by  asterisk's)  or  dotted  lines. 
Arrows  are  used  to  draw  the  reader's  attention  to  them.  Beds 
are  shown  on  pages  23~,  502,  310,  321,  324,  and  32o.  Note  Hu 
much  of  the  Prairie  du  Chien  East  Channel  floor  is  one  vast 
mussel  bed  i page  526). 
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34.  Lake  City  Small  Boat  Harbor 
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Appendix  E 

Illustrated  Key  to  Taxonomic  Identification 
of  Upper  Mississippi  River  Recent  Species -Group 

Mussel  Taxa 
(Exhibits  252-299) 
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The  following  key  to  Recent  Upper  Mississippi  River  mussels 
is  designed  to  facilitate  identification  of  legally  protected 
and  other  rare  mussel  taxa  without  killing  the  specimen.  These 
rare  taxa  appear  in  early  couplets  to  permit  an  investigator 
more  rapidly  to  establish  whether  he  or  she  has  encountered  such 
a  species. 

Identifying  mussels  is  difficult  because  they  have  few 
characters  and  character  -  states  in  comparison  to  many  other 
macroscopic  organisms,  such  as  arthropods  (insects,  crustaceans, 
etc.).  It  is  even  more  difficult  to  identify  living  mussels, 
because  dentition  and  many  soft-tissue  features  normally  are 
hidden  by  the  valves.  As  perhaps  originally  advanced  by  Fuller 
(1971),  however,  freshwater  mussels  usually  can  be  identified 
alive  if  the  investigator  is  thoroughly  familiar  with  the  fauna 
under  study,  including  aspects  of  the  species'  soft  tissues.  If 
a  living  mussel  is  left  undisturbed  in  a  vessel  of  habitat  water, 
its  valves  eventually  will  open,  and  the  mantle  apertures,  post- 
basal  mantle  margin,  and  marsupium  can  be  observed.  The  follow¬ 
ing  key  depends  chiefly  upon  these  features  and  the  outer  sur¬ 
face  of  the  adult  shell.  However,  some  specimens  are  hard  to 
identify  under  any  circumstances:  examples  include  deformed 
animals  and  the  males  of  certain  taxa.  Consequently,  the  key  is 
extensively  illustrated.  Most  identifications  can  be  made  simply 
by  examining  the  figures.  Especially  because  UMR  mussels  are  a 
small  fauna  of  macroscopic  animals,  the  investigator  can  (and 
should)  soon  be  able  to  recognize  all  50  species -group  taxa  on 
sight . 

No  key  can  serve  all  conceivable  goals  equally  well.  By 
concentrating  on  identification  of  living  organisms,  this  key, 
for  example,  is  less  useful  in  identifying  empty  shells.  Once 
again,  however,  the  illustrations  alone  probably  will  permit 
accurate  (though  perhaps  not  rapid)  identification.  Also,  much 
strictly  concnological  information  occurs  in  the  key'.  Thus  the 
key  will  be  of  some  service  to  the  beachcomber  and  the  ethno- 
nalacologis t ,  as  well  as  the  neontologist . 

This  key  is  essentially  artificial,  i.e.,  it  is  a  pragmatic 
tool  of  identification  and  thus  stresses  morphological  similari¬ 
ties  rather  than  natural  relationships  among  taxa.  Taxa  do  not 
"key  out"  in  phylogenetic  order.  The  illustrations,  however,  are 
in  the  phylogenetic  order  of  Appendix  A,  Exhibit  la. 


Mussel  Biology  Required  For  Use  of  the  Kev 

A  mussel  can  be  "relaxed"  in  two  senses:  either  it  has  been 
stupefied  prior  to  fixation  of  its  soft  tissues,  or  it  is  re  lax  in 


(in  the  usual  sense)  underwater  in  nature  or  in  a  laboratory 
setting  better  suited  to  observation.  In  any  event,  the 
observer  whose  goal  is  taxonomic  identification  must  concen¬ 
trate  on  three  regions  of  the  mussel’s  soft  tissues  (as  opposed 
to  the  shell,  which,  also,  is  considered  below).  These  three 
are  the  gills,  the  postbasal  mantle  margin,  and  the  mantle  aper¬ 
tures.  These  soft-tissue  regions  and  their  features,  plus  char¬ 
acteristics  of  the  shell,  are  illustrated  in  the  accompanying 
semi -diagrammatic  drawings.  Taxon- specific  identification  fea¬ 
tures  are  shown  in  the  exhibits  that  follow  the  taxonomic  key. 


Like  most  bivalve  mollusks,  a  freshwater  mussel  has  two 
gills ,  one  hanging  in  the  mantle  cavity  on  each  side  of  the 
body .  The  gills  have  important  functions  in  mussel  nutrition, 
respiration,  and  reproduction;  gill  structure  involved  in  repro¬ 
duction  is  important  in  taxonomy.  Hach  gill  is  divided  into  two 
apposing,  unequal  leaves,  the  inner  and  outer  demibranchs .  The 
marsupium  is  that  portion  of  the  gills  that  incubates  the  mussel 
larvae  ("glochidia)  .  The  morphology  of  the  marsupium  can  be  very 
important  in  taxonomy. 

The  Unionidae  of  the  UMR  exhibit  several  types  of  marsupia. 
In  the  tetragenous  condition  the  marsupium  occupies  the  entirety 
of  both  gills  (i . e . ,  all  four  demibranchs).  The  homogenous  type 
of  marsupium  occupies  the  entirety  of  the  outer  demibranchs  only. 
The  heterogenous  marsupium  is  more  or  less  restricted  to  the 
postbasal  portions  of  the  outer  demibranchs.  In  the  mesogenous 
condition  the  marsupium  consists  of  sacs  extending  below  the 
middle  of  the  ventral  margin  in  the  outer  demibranchs.  The 
diagenous  marsupium  is,  in  effect,  a  variant  of  the  homogenous 
type  in  which  the  oval  (egg)  and  larval  (glochidial)  masses  lie 
perpendicular  to  the  apposing  walls  of  the  outer  demibranchs. 
There  are  other  types  of  unionid  marsupia,  but  they  arc  not  found 
in  the  UMR  fauna. 

Otherwise  similar  mussels  from  the  UMR  often  can  be  sepa¬ 
rated  by  using  marsupial  types  as  discriminants.  This  tool  is 
powerful  when  it  can  be  used.  However,  it  is  often  impossible 
readily  to  discern  marsupial  type  unless  the  mussel  is  gravid 
(i.e.,  "charged"  with  eggs  (i.c.,  ovigerous)  or  gloch  i  d!~a  (TTc .  , 
larvigerous) ) ,  and  gravidity  ordinarily  is  a  seasonal  phenomenon 
that  varies  according  to  the  taxa  in  question.  In  any  event, 
the  distr ibut ion  of  marsupial  types  among  UMR  naiad  taxa  follows 
as  an  aid  in  identification. 

Taxa 


Marga r i t i fe  r i nae 

Amblcminae:  Amblcmini 
(except  Cy clonal ar, )  ,  plus 
Fur,  canal  a 


Marsupium  Type 

tetragenous 

tetragenous 


Taxa 


Marsupium  Type 
homogenous 


mesogenous 


heterogenous 


Ambleminae:  Elliptionini 
(except  Fusconaia) ,  plus 
Cyclonaias 

Ambleminae:  Lampsilini: 
Obliquaria 

Ambleminae:  Lampsilini 
(except  Obliquaria ) 


homogenous 


Anodontinae  (except 
Strophitus ) 


diagenous 


Anodontinae:  Strophitus 


This  table  shows  unequivocal  relationships  between  and  among 
mussel  taxa  and  marsupial  character- states .  The  relationships 
are  clearcut  and  thus  very  useful  in  theory,  but  they  are  hard 
to  use  in  practice  because  the  investigator's  specimen(s)  may 
or  may  not  be  gravid  and  because  gravidity  can  be  hard  to 
detect,  especially  by  the  naked  eye  and  in  the  case  of  the 
homogenous  marsupium. 


Features  of  the  postbasal  mantle  margin  rPbMM)  are  consis¬ 
tently  more  useful  in  taxonomy  than  are  those  of  the  marsupium. 
The  key  issues  are  whether  or  not  the  PbMM  is  broad  and/or 
papillose.  Both  states  are  considered  advanced;  in  more  primi¬ 
tive  mussels  papillation  and/or  great  breadth  of  the  PbMM  does 
not  occur.  Broad  and/or  papillose  PbMMs  are  confined  to  the 
Ambleminae:  Lampsilini:  Heterogenae.  Seemingly  anomalous 
instances  of  broad  PbMM  occur  in  other  groups  where  large 
arborescent  papillae  require  breadth  of  mantle  margin  as  sub- 
strate  for  musculature  that  controls  movement  of  such  papillae; 
examples  include  the  genera  Cumberlandia ,  Orthonymus ,  and 
Plethobasus,  plus,  perhaps,  the  heterogenous  species  Proptera 
purpurata  (which  is  essentially  extralimital  to  the  UMR) .  In 
two  UMR  genera,  Carunoulina  and  Lampsilis ,  there  are  special¬ 
ized  PbMM  features:  caruncles  (single,  colorful,  enormous  papil¬ 
lae  on  each  side  of  the  body)  and  f laps  (single,  large,  color¬ 
ful,  fish-shaped  structures  on  each  side  of  the  body). 

Specialized  features  of  the  PbMM  (e.g.,  breadth,  papilla¬ 
tion,  caruncles,  and  flaps)  usually  vary  according  to  sex  and 
season.  Breadth  and  papillation  are  common  to  both  sexes,  but 
ordinarily  are  better  developed  in  the  female,  especially  when 
she  is  gravid.  Caruncles  and  flaps  are  peculiar  to  the  female 
and  may  be  better  developed  during  gravidity.  There  can  be 
mystifying  exceptions  to  these  "rules".  For  instance,  the 
degree  of  flap  development  can  be  similar  in  both  sexes  of  a 


given  species  of  Lamvsilln  ,  and  the  flaps  of  otherwise  distinct 
species  in  this  genus  can  greatly  resemble  each  other.  Such 
phenomena  can,  of  course,  he  results  of  undetected  hermaphrodit¬ 
ism  and/or  sybling  species.  A  somewhat  more  defined  example  is 
the  occurrence  of  the  caruncle  in  Cavunuuiina ,  for  which  this 
structure  is  diagnostic.  Hermaphroditism  is  widespread  in  this 
genus  (van  der  Schalie,  1970),  and  the  Principal  Investigator 
observed  several  gravid  C.  ;  u2-va  from  the  mussel  beds  opposite 
Winona,  Minnesota,  that  lacked  caruncles.  Histological  analysis 
of  gonadal  tissue  may  or  may  not  reveal  a  dominant  sex  in  such 
individuals.  In  any  event,  it  is  clear  that  sexual  features  can 
be  unstable  and  thus  sometimes  an  uncertain  basis  for  taxonomic 
determinations . 

Features  of  the  mantle  apertures  function  as  taxonomic  dis¬ 
criminants  that,  in  the  Principal  Investigator's  experience,  do 
not  vary  seasonally  or  according  to  the  sex  of  the  individual 
mussel.  At  the  posterior  end  of  a  mussel  the  apposing  mantle 
margins  are  somewhat  constricted  in  order  to  form  two  openings 
through  which  the  external,  aquatic  environment  can  interact  with 
the  internal  environment  within  the  mantle  cavity  of  the  animal. 
This  mantle  constriction  creates  the  incurrcnt  and  excurrent 
mantle  apertures .  Inward  through  the  lower,  incurrent  aperture 
flows  water  bearing  food  and  oxygen.  Outward  through  the  upper, 
excurrent  aperture  flows  a  stream  bearing  the  mussel's  wastes 
(and  usually,  in  season,  the  glochidia  released  by  females). 

The  incurrent  mantle  aperture  is  never  blocked  by  cohesion 
of  the  apposing  mantle  margins  (or  by  other  morphological  means), 
but  the  excurrent  aperture  usually  is  abbreviated  to  some  extent. 
The  excurrent  aperture  usually  is  subdivided  into  anal  (lower) 
and  supra-anal  (upper)  portions  by  a  suture  between  tlfe  apposing 
mantle  margin:;.  This  subdivision  is  regarded  as  an  advanced 
trait  because  it  increases  the  force  with  which  matter  (including 
wastes  and  glochidia)  is  expelled  from  the  parent.  lixpulsion  of 
wastes  is  an  obvious  necessity;  more  efficient  propulsion  of 
glochidia  increases  the  chance,  that  mussel  larvae  may  infect  a 
host  fish.  If  it  is  not  subdivided,  the  excurrent  aperture  is 
termed  entire. 

After  completing  metamorphosis  from  the  glochidial  stage  as 
a  parasite  on  the  host  fish,  the  juvenile  mussel  excysts  and 
settles  to  the  waterway  bed.  It  is  very  small  (perhaps  a  centi¬ 
meter  in  length)  and  usually  sculpted.  As  the  mussel  grows,  the 
juvenile  shell  becomes  part  of  the  beaks  (umbos  or  umbones)  of 
the  adult  shell,  and  its  sculpture  is  called  the  beak  scul ptn re . 
Because  the  adult  shell  thus  includes  the  j uvenile  shell  ,  a  dis¬ 
tinction  is  made  in  the  key  between  the  juvenile  shell  and  adult 
shell  grow  th .  The  distinction  is  important  in  cases  where  the 
beak  sculpture  is  neoteinic,  i.e.,  it  continues  onto  the  adult 
shell  growth.  This  and  other  features  of  the  beak  sculpture 
(including  its  absence,  if  that  is  the  case)  arc  important  taxo¬ 
nomic  discriminants.  Because  the  beak  sculpture  occupies  the 
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oldest  part  of  the  shell,  however,  it  is  most  subject  to  erosion 
and/or  corrosion  and  thus  cannot  be  detected  on  many  specimens. 

For  this  reason  beak  sculpture  as  a  discriminant  is  avoided  in 
the  key  wherever  possible. 

In  its  simplest  form  beak  sculpture  consists  of  a  few  short, 
low,  concentric  ridges,  straight  or  curved,  whose  ends  angle  > 

rather  sharply  toward  the  dorsal  shell  margin.  At  these  angles  I 

the  ridge  often  is  swollen.  Later,  younger  ridges  (i.e.,  those  !' 

farther  from  the  dorsal  shell  margin)  may  consist  only  of  these 
swellings.  Where  the  beak  sculpture  is  neoteinic,  these  swell¬ 
ings  continue  onto  adult  shell  growth  as  two  diverging  rows  of 
tubercles ,  whose  size  varies  directly  with  increasing  distance 
from  the  dorsal  shell  margin.  In  some  mussel  groups  (notably  I 

Anodontinae) ,  the  beak  sculpture  ridges  curve  ipward  at  their 
midpoints.  The  result  is  a  series  of  curved  W's;  the  swellings 
or  tubercles  are  at  the  apices  of  the  V's  that  form  the  W's. 

This  type  of  beak  sculpture  is  called  double  - looped .  In  most 
beak  sculpture  the  ridges  are  essentially  parallel  to  the  dorsal 
shell  margin,  but  in  some  groups  (notably  Carunoulina)  they 
clearly  are  at  an  angle  to  the  dorsal  margin.  This  is  oblique 
beak  sculpture. 

The  sculpture  on  adult  shell  growth  may  be  a  continuation 
of  simplified  beak  sculpture,  as  already  noted,  and/or  it  may 
include  peculiar  elements.  These  are  of  three  types:  tubercles, 
ribs,  and  plications. 

Tubercles  may  be  pointed,  rounded,  or  shelf-like  (lamellar) . 

Large";  rounded  tubercles  are  called  knobs . 

Ribs  are  radial  (i.e.,  extending  from  the  beak  to  the  shell 
margin)' ,  low  ridges.  Ribs  usually  are  interrupted,  i.e.,  they  may 
not  extend  continuously  from  beak  to  margin. 

Plicat ions  or  plicae  (adjective:  pi i cate )  are  large,  long, 
rather  high  ridges  that  run  more  or  less  subparallel  to  the 
dorsal  and  ventral  shell  margins.  Plicate  UMR  genera  are  Amblema 
and  M&galonaias  . 

Adult  shell  growth  can  be  divided  into  several  taxonomical ly 
meaningful  regions.  Dorsal,  ventral,  anterior,  and  posterior  mar-  / 

gins  of  the  shell  conventionally  are  recognized  even  though  the 
point  where  one  margin  ends  and  the  next  begins  can  be  very 
unclear.  The  region  where  the  posterior  and  ventral  margins  join 
is  called  postbasal .  The  postbasal  margin  of  the  shell  and/or 
soft  tissues  (especially  the  mantle  margin)  is  taxonomically  very 
important . 

The  mantle  apertures  are  at  the  posterior  end  of  a  mussel. 

The  animal's  foot  is  at  the  anterior  end.  The  anterior  end  is 

i 
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buried  in  the  riverbed  when  the  mussel  is  alive;  the  posterior 
end  protrudes  into  the  water  column.  In  the  illustrations  of 
mussels  following  the  key  (i.e.,  Exhibits  252-299)  and  in  the 
text-figures  (unless  otherwise  indicated)  the  posterior  end  is 
to  the  right  in  drawings  of  shells  by  Fuges  and  Whiting;  to  the 
left,  in  drawings  by  Call,  Pilsbry,  and  Tottenham  (the  artists 
are  discussed  below) . 

The  topography  of  the  shell  usually  exhibits  useful  iden¬ 
tification  features.  On  the  inner  shell  surface  these  are 
limited  to  the  hinge  plate  and  dentition.  The  hinge  plate  is 
the  more  or  less  broad  and  strong  part  of  the  shell  along  its 
dorsal  margin.  The  pseudocardinal  teeth  are  on  the  hinge  plate 
beneath  and/or  slightly  before  the  beaks .  The  lateral  teeth  lie 
along  the  plate  behind  the  beaks  and  subparallel  to  the  dorsal 
margin.  The  interdentum  is  the  part  of  the  hinge  plate  between 
the  pseudocardinal  and  lateral  teeth.  Variation  in  the  dentition 
provides  stable  taxonomic  discriminants.  The  edentulous  hinge 
plate  lacks  both  pseudocardinal  and  lateral  teeth .  Alterna- 
tively,  only  the  laterals  may  be  absent.  Except  in  occasional 
diseased  individuals  the  pseudocardinals  are  never  absent  unless 
the  laterals,  also,  are  lacking.  In  other  words,  the  dentition 
can  exhibit  one  of  three  states:  absent,  only  pseudocardinals 
present,  and  fully  dentate.  These  variations  are  not  used  in 
the  key,  because  its  primary  objective  is  identification  of  liv¬ 
ing  mussels,  and  in  order  to  examine  the  dentition  of  a  living 
specimen  one  inevitably  kills  it. 

The  outer  surface  of  the  shell  exhibits  several  regions. 

The  anterior  and  posterior  margins  of  the  beak  extend  toward 
the  ventral  margin  of  the  shell  in  two  ridges.  The  anterior 
ridge  is  weak  and  does  not  extend  nearly  so  far  as  the  shell 
margin,  but  the  posterior  ridge  is  conspicuous  and  reaches  the 
postbasal  margin.  The  arTtei lor  slope  (a  poorly  defined  area) 
lies  between  the  anterior  shell  margin  and  the  anterior  ridge; 
in  contrast,  the  posterior  slope  is  well  defined  and  lies 
between  the  posterior  shell  margin  and  the  posterior  ridge.  It 
often  is  sculpted  with  tubercles  and/or  ribs. 

Both  the  anterior  and  posterior  ridges  may  bo  conspicuous 
if  the  beak  sculpture  continues  far  onto  adult  shell  growth.  In 
this  case,  one  of  the  radial  rows  of  tubercles  in  the  neoteinic 
sculpture  lies  along  the  anterior  ridge,  the  other,  along  the 
posterior  ridge.  Only  in  such  a  case  (as  in  the  genera  Quadrula 
and  Arcidens )  can  the  existence  of  the  anterior  ridge  be  fully 
appreciated. 

The  area  bounded  by  the  beak,  the  anterior  and  posterior 
ridges,  and  the  ventral  shell  margin  is  the  disc.  It  ordinarily 
is  a  poorly  defined,  undecorated  region,  but ,  if  the  anterior 
ridge  is  conspicuous,  the  disc  is  easily  recognized.  In  some 
species  the  disc  is  depressed  and  forms  a  broad,  shallow  furrow, 


the  sulcus.  The  sulcus  usually  involves  a  concave  depression 
in  the  lateral  outline  of  the  ventral  shell  margin.  Qucdrulc 
qu.cc.rulc.  is  the  best  example  of  these  phenomena. 


The  Artists 


This  appendix  is  illustrated  by  text-figures  and  by  Exhibits 
252  through  299.  The  Principal  Investigator  drew  and  initialed 
the  text-figures ,  which  are  essentially  diagrammatic  (and  bear 
the  logo  "slhf") .  The  drawings  in  the  exhibits  are  life-like  and 
very  accurate.  They  were  created  by  several  artists,  living  or 
deceased:  Call,  Fuges ,  Pilsbry,  Tottenham,  and  Whiting. 

R.  Ellsworth  Call  was  perhaps  the  foremost  student  of  mid- 
western  freshwater  mollusks  -during  the  latter  Nineteenth  Century. 
Much,  of  his  work  is  of  a  calibre  that  was  somewhat  ahead  of  his 
time;  he  deserves  to  be  considered  a  malacologist ,  not  a  con- 
chologist.  Several  of  Call's  monographs  are  included  in  the 
bibliography  of  Fuller  (1978b)  and/or  the  present  report  because 
of  their  bearing  on  UMR  naiades.  In  addition,  Call  was  a  master 
scientific  illustrator.  His  drawings  that  are  used  below  are 
from  Call  (18  95  )  .  They  are  reproduced  without  change  (except 
such  alteration  as  occurs  in  the  photostatic  process)  and  with 
the  permission  of  the  Academy  of  Science  of  St.  Louis.  Call 
signed  each  of  his  drawings  with  one  of  several  characteristic 
logos  (  <g  ,  Call,  R.E.C.).  These  have  reproduced  badly  in  the 
exhibits;  consequently,  Call's  work  is  identified  by  "rc". 

For  15  years,  Mary  Fuges  has  been  a  staff  artist  with  the 
Academy  of  Natural  Sciences  of  Philadelphia  and  has  been  a  bio¬ 
logical  illustrator  at  several  other  institutions  in  this  coun¬ 
try  and  abroad.  She  created  most  of  the  mussel  illustrations 
for  the  key,  plus  all  of  the  drawings  on  the  UMR  naiad  illus¬ 
tration  poster  that  the  Academy  produced  for  the  Corps  and  the 
Fish  and  Wildlife  Service  (Fuller  et  al.,  1980).  All  her  work 
in  this  report  is  signed  "  Mf" 

Henry  A.  ("Harry")  Pilsbry  may  have  been  the  finest  maia- 
cologist  that  this  country  has  produced.  Certainly,  the  volume 
of  his  published  work  is  rivaled  only  by  W.  H.  Dali's  (Boss  et 
al . ,  1968)  and  probably  never  will  be  equaled  or  surpassed 
(Clench  and  Turner,  1962).  Much  of  this  productivity  was  accom¬ 
plished  during  Pilsbry' s  many  decades  as  head  of  the  Department 
of  Mollusks  at  the  Academy  of  Natural  Sciences  of  Philadelphia. 

In  his  youth  Pilsbry  was  a  colleague  (and  perhaps  a  protege)  of 
R.  E.  Call.  He  contributed  some  drawings  to  Call's  (1S95) 
"Unionidae  of  Arkansas";  a  few  are  included  in  the  exhibits  that 
follow  the  taxonomic  key  (below).  Pilsbry ’s  logo  on  these 
drawings  is  "Pilsbry,  del."  in  minute  handscript  that  reproduces 
poorly  in  the  photostatic  process.  Therefore,  his  drawings  used 
here  are  identified  by  "hp".  As  in  the  case  of  Call's  drawings. 
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Pilsbry's  work  is  reproduced  without  purposeful  alteration  and 
with  the  permission  of  the  Academy  of  Science  of  St.  Louis. 

John  L.  Tottenham  prepared  most  of  the  drawings  in  Huron's 
(1973,  1975)  pioneering  manuals  of  Recent  Nearctic  mussel  iden¬ 
tification.  Tottenham  did  not  sign  this  work,  so  the  symbol  ";t 
is  used  to  identify  those  of  his  drawings  that  are  reproduce^  :n 
this  report.  Permission  for  this  use  was  given  by  J.  3.  Burch. 

Diane  Whiting  is  a  freelance  scientific  illustrator  who 
resides  in  Stacy,  Minnesota,  and  contributed  drawings  of  mussel 
shells  to  Fuller  (1978b)  3nd  the  present  report.  Her  work  is 
signed  with  the  logo  ”DW". 


Further  Aid  in  Identification 

There  are  several  excellent  sources  of  further  description 
and  illustration  that  complement  this  key  and  its  drawings  and 
thus  serve  to  improve  one’s  understanding  of  the  taxonomy,  as 
well  as  the  biology,  of  UMR  naiades.  These  include  Baker  '1898, 
1928),  Burch  (19"3,  19"5)  ,  Call  (  1895  ),  Coker  (1919),  Eddy  and 
Hodson  (1950  ),  Fuller  et  al .  (1980),  Havlik  ( 1 9  "  8  ,  Mathiak 
(1979),  Murray  and  Leonard  (1962),  Parmalee  (196'),  Starrett 
(1971),  and  Valentine  and  Stansberv  (1971).  In  most  cases,  the 
more  recent  of  these  references  are  the  better  illustrated, 
employ  the  more  up-to-date  taxonomy,  and  are  the  more  available, 
both  in  libraries  and  for  sale.  To  the  best  of  the  Principal 
Investigator's  knowledge,  the  works  by  Burch  ( 1 9 ~ 5 )  ,  Fuller  et 
al . ,  Mathiak,  Murray  and  Leonard,  Parmalee,  and  Starrett  are  in 
print  and  can  be  secured  from  their  respective  publishers.  In 
addition,  one  should  be  able  to  find  at  least  some  of  these 
sources  in  public  and/or  institutional  libraries  in  the  'JMR 
valley  (the  list  of  Such  repositories  of  this  report  that 
appears  early  .n  this  Volume  is  of  some  guidance  in  this 
respect) . 

These  14  references  are  perhaps  the  best  to  be  had  at 
present  for  identification  of  UMR  naiades,  above  and  beyond  the 
following  key,  but  they  do  exhibit  various  strengths  and  weak¬ 
nesses  . 

Baker's  (1898,  1928)  monographs  are  profusely  illustrated, 
and  his  descriptions  of  spec  ie s  -  group  taxa  that  he  honored  are 
lengthy  and  detailed,  but  his  nomenclature  understandably  is 
out-of-date,  especially  because  Baker  had  a  strong  tendency 
toward  the  creation  of  needless  subspecific  names. 

Burch's  (1973,  1975)  monographs  are  uniquely  coran re hens i vo 
and  are  illustrated  with  uncommonly  exquisite  drawings  vnost 
of  which  usefully  depict  typical  shells).  The  value  of  Burch'.-, 
work  is  lessened  for  the  non  -  spec  ia  1  is t  because  his  identifica- 
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tion  keys  are  natural,  i.e.,  at  least  in  their  early  couplets 
they  depend  upon  phylogenetic  discriminants.  This  approach  is 
entirely  proper,  especially  for  the  needs  of  the  investigator 
who  already  is  well  versed  in  naiadology,  but  the  uninitiate  will 
not  be  well  served  by  couplet-choices  that  concern,  for  example, 
characteristics  of  the  charged  marsupium,  which  are  hard  to 
observe  and  are  evident  only  seasonally. 

Call's  (1895)  paper  is  among  the  very  few  works  devoted 
principally  to  UMR  naiades.  His  illustrations  are  perhaps  the 
best  that  ever  have  been  done  of  mussel  shells,  but  many  of  the 
relevant  species  were  not  drawn.  Moreover,  Call's  descriptions, 
though  elaborate,  are  exclusively  concholo gical ,  and  his  mono¬ 
graph  is  very  hard  to  locate  today. 

Coker  (1919)  published  some  of  the  best,  photographic 
figures  of  UMR  mussels  that  are  available.  The  plate  (XIV) 
that  includes  the  Endangered  Lamvsilis  higginsi  was  omitted 
from  some  copies,  however,  and  the  figure  of  Cumberlandia 
mono  don t a  (Plate  XXIV)  is  mislabeled  Margaritana  margariti fera . 
Coker's  paper  is  additionally  remarkable  because  it  offers'one 
of  the  few  published  illustrations  of  Quadrula  fragosa  (Plate 
VI I ,  figure  c)  . 

Eddy  and  Hodson  (1950)  provided  a  good  mussel  key.  Their 
book  has  been  a  staple  in  college  biology  courses  for  years  and 
is  widely  available. 

Fuller  et  al.  (1980)  is  a  two-part  wall  poster  describing 
and  illustrating  all  species -group  UMR  mussel  taxa  that  the 
Principal  Investigator  recognized  as  members  of  this  fauna  in 
early  May  of  this  year.  D.  H.  Stansbery  (OSU,  personal  communi¬ 
cation)  has  since  confirmed  two  further  species,  Quadrula  fra- 
gosa  and  Pleurobema  sintoxia ,  whose  identifying  features  are 
discussed  below.  The  poster  is  available  from  USFWS,  Region  III, 
and  USACE ,  St.  Paul  District,  the  sponsoring  agencies. 

Havlik  (1978)  and  Mathiak  (1979)  offer  excellent  color 
photographs . 

Murray  and  Leonard  (1962)  is  an  almost  model  handbook  and 
field  guide  to  much  of  the  UMR  mussel  fauna.  Their  illustra¬ 
tion  of  the  Endangered  Proptera  aapax  shows  an  atypical  speci¬ 
men,  which  may  not  be  a  Fat  Pocketbook  at  all. 

Parmalee ' s  (1967)  handbook  is  the  superior  because  it 
treats  a  higher  proportion  of  the  UMR  fauna. 

Starrett's  (1971)  has  fine  color  photographs  and  includes 
perhaps  the  best  extant  discussion  of  Lamvsilis  higginsi  and 
its  close  relatives  (but  see  Buchanan,  1979a). 
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The  paper  by  Valentine  and  Stansbery  (1971)  deals  with  a 
fauna  that  is  somewhat  extralimital  to  the  UMR,  but  its  taxo¬ 
nomic  key,  among  the  best  available,  is  still  very  useful  for 
identifications  elsewhere  in  the  Mississippi  basin.  Their 
work  also  explains  the  correct  classification  of  Prop zzvz 
laevissima ,  which  some  writers  continue  lo  misplace  in  'er-tfa; 

In  addition  to  these  primary  sources  of  aid  in  UMR  naiad 
identification  there  are  numerous  secondary  references  that 
have  a  more  limited  bearing  on  this  fauna:  Athearn  and  Clarke 
(1962),  Baker  (1922),  Call  (1900),  Clarke  (1973),  Clarke  and 
Berg  (1959),  Clench  (1959),  Cvancara  (1970),  Drew  (1890), 
Goodrich  (1932),  Heard  (1968),  La  Rocque  (1966-19"0),  Marshall 
(1890),  Ortmann  (1919),  Pennak  (1953),  Robertson  and  31akeslee 
(1948),  Scammon  (1906),  Stein  (1962),  van  der  Schalie  (1943), 
and  Walker  (1913).  This  rather  large  number  119)  of  references 
is  mentioned  in  order  to  improve  one's  chances  of  finding  at 
least  some  of  them  and  because  several  of  them  offer  peculiari¬ 
ties  that  are  worth  emphasizing  here. 

Call  (1900),  La  Rocque,  and  Ortmann  treated  a  large  frac¬ 
tion  of  the  UMR  naiad  fauna.  These  works,  plus  Athearn  and 
Clarke,  Clarke,  Clarke  and  Berg,  and  Cvancara,  are  unusually 
well  illustrated.  Marshall’s  paper  is  included  in  this  selec¬ 
tion  because  of  his  unparalleled  drawings  of  beak  sculpture. 

About  one- third  of  UMR  species  -  group  mussel  taxa  have  been 
sole  subjects  of  individual  studies,  some  of  which  are  of  value 
in  identification.  These  taxa  and  the  corresponding  studies 
are  alphabetized  below. 

Aotinonaias  ellivsi rormis  - -van  der  Schalie  and  van  der 
Schalie  (1963). 

Amblema  plicata- -Fikes  and  Tubb  (1971),  I ml ay  (1972), 
Stansbery  (1970),  Stein  (1968). 

AnocLonta  grandis  - -Downing  (1902),  Penn  (1939). 

A.  imbeoi llis - -Allen  (1924),  Fuller  and  Hartenstine 
(1980),  Heard  (1975),  Tucker  (1927,  1928). 

A.  suborbiculata- - Schuster  (1978). 

Anodontoides  ferus saczanus - -Edgar  (1965),  Harman  (1970). 

Carunaulina  pavva-- Call  (1896),  Mermilliod  (1973). 


Cumberlandia  monodonta-- Stansbery  (1966). 

Lampsilis  higgvnsi-- Grier  (1921). 

L.  ovata  ventriaosa  - -Cvancara  (1963),  Grier  (1926b), 
Kraemer  (1970),  Welsh  (1961). 

L.  radiata  si  l iquoi.de a  -  - Blys  tad  (1923),  Counts  (1977), 
Harvey  (1969)  ,  Tedla  and  Fernando  (1969)  . 

Ligumia  sub ros tvata - -Bere za  et  al.  (1976),  Dietz  (1974). 

Plagiola  trique tra - -Johnson  (1978). 

Pleurobema  cordatum  compl ex - -Badman  and  Chin  (1973),  Chin 
(1972) ,  Yokley  (1972) . 

Pvopzera  laevissima- -Coker  and  Surfcer  (1911). 

Quadrula  qu.adru.la  - -Neel  (1941). 

Strophitus  undu latus - -Ellis  and  Keim  (1918). 

Tritogonia  tuber  cut  at  a- -Jones  (1926).  [Some  of  the  soft- 
tissue  description  is  inaccurate.] 


Taxa  Not  in  the  Key 

Fifty  species  -  group  freshwater  mussel  taxa  presently  are 
known  to  have  been  recorded  from  the  UMR:  47  of  these  are  treated 
in  the  following  taxonomic  key.  The  other  three  species  are 
Lasmigona  compre s sa ,  Quadvula  fvagosa,  and  Pleurobema  sintoxia . 

The  key  was  completed  during  a  period  when  the  Principal 
Investigator  was  determined  to  excise  Lasmigona  aompressa 
(Exhibit  291)  from  this  report  on  the  grounds  that  its  single, 
possibly  equivocal  UMR  record  does  not  warrant  the  species' 
inclusion.  This  standpoint  has  since  been  reversed:  the  Creek 
Heelsplitter  remains  in  the  report  and  was  treated  by  Fuller 
(1980b)  and  Fuller  et  al .  (1980).  This  species  "keys  out" 
with  Anodonta  imb eaillis  (couplet-choice  38b)  as  long  as  the  key 
is  in  its  present  form.  L.  aompressa  strongly  resembles  its 
congener  L.  costata,  but  lacks  the  latter's  sculptured  posterior 
slope  (see,  e.g.,  Fuller  et  al .  ,  1980). 

The  presence  of  Quadvula  fragosa  in  the  UMR  was  claimed  by 
Havlik  and  Stansbery  (1978)  and  was  verified  by  them  earlier  this 
year  in  the  Principal  Investigator's  presence.  Coker  (1919: 
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Plate  VII,  figure  c)  published  an  excellent  photograph  of  this 
species'  shell.  The  False  Mapleleaf  seems  to  key  out  as  Mapieieaf, 

Q.  quadvula  ( coup le t - cho ice  9a),  but  its  soft  tissues  are  undescribe^ 
so  its  passage  through  couplets  1  through  8  cannot  be  evaluated. 

Q.  quadrula  differs  from  £.  fragosa.  most  noticeably  in  that  the 
latter's  posterior  slope  is  alate  and  much  the  more  tuberculate. 

Pleurobema  sintoxia,  Round  Pigtoe,  differs  from  Pink  Pigtoe, 

P.  rubrum  (couplet-choice  6b),  by  being  much  more  nearly  subcircular 
in  lateral  outline  of  the  shell. 


Text- Figures 

The  following  captions  and  legends  introduce  11  labeled 
text-figures  that  illustrate  morphological  features  discussed 
above  and  used  as  discriminants  in  the  key  (below) .  The  figures 
are  semi - diagrammatic . 


Figure  1.  Left  valve,  lateral  view. 


Figure  2. 
Figure  5. 
Figure  4. 


Right  valve,  lateral  view,  complete  dentition. 

Right  valve,  lateral  view,  incomplete  dentition. 

Lateral  view  of  an  animal  whose  left  valve  has 
been  removed  and  whose  left  mantle  sheet  has 
been  removed  along  the  heavy  line. 


Figure  5.  Lateral  view  from  the  left  of  a  Lanpsilis  ex¬ 
hibiting  features  of  the  posterior  and  post- 
basal  mantle  margins. 


Figure  6.  Tetragenous  marsupium,  lateral  view  from  the 

left.  Note  that  in  both  demibranchs  the  inter- 
lamellar  septa  are  closely  and  about  equally 
spaced. 


Figure  7.  Homogenous  marsupium,  lateral  view  from  the  left. 

Note  that  in  the  outer  demibranch  (od)  the  inter- 
lamellar  septa  are  spaced  about  twice  as  closely 
as  in  the  inner  demibranch. 


Figure  8.  Mesogenous  marsupium,  lateral  view  from  the  left. 

Figure  9.  Heterogenous  marsupium,  lateral  view  from  the  left. 

Figure  10.  Structures  of  the  posterior  mantle  margins  in 
posterior  view. 

Figure  11.  SAME. 
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A  --  anterior  margin 
aa  -  -  anal  aperture 
aam  --  anterior  adductor  muscle 
ap  --  arborescent  papilla(e) 
ar  --  anterior  ridge 
as  --  anterior  slope 
asaa  --  auxiliary  supra-anal  aperture (s 
b  --  beak 
be  --  beak  cavity 
D  --  dorsal  margin 
eea  --  entire  excurrent  aperture 
es  -  -  eye  spot 
gr  --  growth  ring 
het  --  heterogenous  marsupium 
hom  --  homogenous  marsupium 
hp  -  -  hinge  plate 
i  --  interdentum 
ia  --  incurrent  aperture 
id  --  inner  demibranch 
1  --  ligament 
L  *-  left  margin 
It  --  lateral  tooth  (teeth) 
mf  --  mantle  flap 
mm  -  -  mesogenous  marsupium 
od  --  outer  demibranch 
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op  --  oral  palpus 
P  --  posterior  margin 
pam  --  posterior  adductor  muscle 
pbm  --  postbasal  margin 
pbmm  --  postbasal  mantle  margin 
pr  --  posterior  ridge 
ps  --  posterior  slope 
pt  --  pseudocardinal  tooth  (teeth) 
R  --  right  margin 
s  --  shell 


saa  --  supra-anal  aperture 
sea  --  subdivided  excurrent  aperture 
sp  --  simple  papilla(e) 
su  --  sulcus 
t  --  tubercle 
V  --  ventral  margin 
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Key  to  Recent  Upper  Mississippi  River  Species-Group  Mussel  Taxa 


la.  Incurrent  papillae  arborescent  .  2 

b.  Incurrent  papillae  simple  .  . .  . .  12 

2a.  (la)  Excurrent  aperture  entire  .  3 

b.  Excurrent  aperture  subdivided  .  4 


3a.  (2a)  Shell  subterete;  adult  shell  growth  without 

sculpture  (Exhibit  252)  .  Cumberlandia  monodonta 

b.  Shell  subrectangular  or  subcircular;  sculpture 

widespread,  tubercular;  beak  sculpture  neoteinic 
(Exhibit  258)  .  Cy  clonaias  tuber oulata 


4a.  (2b)  Adult  shell  growth  without  sculpture  .  5 

b.  Adult  shell  growth  sculpted  .  7 


5a.  (4a)  Posterior  ridge  sharp  (Exhibit  259)  ..  Fusoonaia  flava 
b.  Posterior  ridge  rounded  .  6 


6a.  (5b)  Postbasal  shell  margin  rounded  (Exhibit  260)  . 

. *, .  Fusoonaia  ebena 

b.  Postbasal  shell  margin  pointed  (Exhibit  264)  . 

■  .  Pleurobema  rubrum 


7a.  (4b)  Sculpture  confined  to  a  radial  row  of  knobs  on  the 

disc  (Exhibit  263)  .  Plethobasus  oyphyus 

b.  Disc  without  knobs;  sculpture  can  occur  anywhere 

on  adult  shell  growth  .  8 


8a.  (7b)  Shell  elongate  (Exhibit  257)  ....  Tritogonia  verruoosa 


b.  Shell  subrectangular  or  subcircular  .  9 

9a.  (8b)  Disc  sulcate  (Exhibit  254)  .  Quadrula  quadrula 

b.  Disc  not  sulcate  .  10 
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10a.  (9b)  Posterior  ridge  with  knobs  (Exhibit  253)  . 

.  Quadrula  metanevra 


b.  Shell  without  knobs 


11 


11a.  (10b)  Shell  sculpture  chiefly  confined  to  two  radial 
row’s  of  more  or  less  lamellar  tubercles,  one  on 
each  of  the  anterior  and  posterior  ridges;  shell 

angular;  no  radial  pigmentation  (Exhibit  255)  . 

.  Quadrula  nodulata 

b.  Shell  sculpture  tubercular  (rarely  lamellar),  not 

in  rays,  ranging  from  absent  through  covering 
entire  shell;  shell  rounded;  beaks  pigmented  in 


green  rays  (Exhibit  256)  .  q.  pustulosa 

12a.  (lb)  Postbasal  mantle  margin  papillose  .  13 

b.  Postbasal  mantle  margin  without  papillae  .  31 


13a.  (12a)  Adult  shell  growth  sculpted 


14 


b.  Adult  shell  growth  without  sculpture 


15 


14a.  (13a)  Radial  row  of  knobs  on  disc  (Exhibit  267)  . 

.  Obliquaria  reflexa 


b. 


Ribs  on  both  sides  of  the  lower  posterior  ridge 
(Exhibit  287)  .  Plagiola  triquetra 


15a.  (13b)  Postbasal  mantle  margin  with  special  structure 


(caruncle  or  flap)  .  16 

b.  Postbasal  mantle  margin  papillose  and  perhaps 

very  broad,  but  without  special  structures  .  20 


16a.  (15a)  Caruncles  present  (Exhibit  282)  ....  Carunculina  parva 


b. 


Flaps  present 


17 


17a.  (16b) 


Beak  sculpture  several  swollen  concentric  ridges 
(Exhibit  286)  .  Lampsilia  ovata  vmtricoaa 


.  .  .  18 


b. 


Beak  sculpture  numerous  low,  oblique,  interwoven 
ridges  . 


18a. 

b. 

19a. 

b. 

20a . 
b . 

21a. 

b. 

22a. 

b. 

23a. 

b. 

24a. 

b. 

25a . 
b. 

26a . 
b. 


(17b)  Beak  sculpture  ridges  long;  shell  subterete 

(Exhibit  283)  .  Lampsilis  teres 

Beak  sculpture  ridges  short;  shell  suboval  or 
somewhat  elongate  .  19 

(18b)  Entire  mantle  flap  actively  mobile;  flap  clearly 

pisciform  (Exhibit  284)  .  Lampsilis  higginsi 

Actively  mobile  part  of  flap  a  "ribbon"  of  tissue 
at  anterior  end;  flap  somewhat  pisciform  (Exhibit 
285)  .  .  .  L.  radiata  siliquoidea 


(15b)  Postbasal  mantle  margin  comparatively  broad  .  21 

Postbasal  mantle  margin  comparatively  narrow  .  22 


(20a)  Shell  subterete  (Exhibit  280)  .  Ligumia  recta 

Shell  elongate  (Exhibit  281)  .  L .  subrostrata 

(20b)  Periostracum  with  chevrons  .  23 

Periostracum  without  chevrons  .  25 


(22a)  Posterior  ridge  rounded  (Exhibit  276)  . 

.  Tvuncilla  donaciformis 

Posterior  ridge  sharp  .  24 

(23b)  Sexual  dimorphism  expressed  chiefly  in  shell 

outline  (Exhibit  275)  .  Tvuncilla  tvuncata 

Sexual  dimorphism  expressed  chiefly  in  shell 
breadth  (Exhibit  274)  .  Ellipsaria  lineolata 


(22b)  Shell  alate  .  26 

Shell  without  alae  . .  27 


(25a)  Pseudosiphons  ordinary  (Exhibit  268)  . .  Pvopteva  alata 
Pseudosiphons  long  (Exhibit  269)  .......  P.  laevissima 


351 


27a.  (25b)  Shell  oviform  (Exhibit  277)  .  ...  Obovaria  olivaria 

b.  Shell  otherwise  .  28 


28a.  (27b)  Beaks  very  high  and  inflated  (Exhibit  270)  . 

.  Propter  a  capax 

b.  Beaks  neither  very  high  nor  very  inflated  .  29 


29a.  (28b)  Shell  inflated  (Exhibit  271)  .  Proptera  purpurata 

b.  Shell  compressed  .  30 


30a.  (29 b)  Shell  elongate  (Exhibit  279)  . 

. . .  Aatinonaias  etlipsiformis 

b.  Shell  not  elongate  (Exhibit  278)  .  A.  oarinata 


31a.  (12b)  Postbasal  mantle  margin  comparatively  broad  .  32 

b.  Postbasal  mantle  margin  comparatively  narrow  .  33 


32a.  (31a)  Shell  strongly  alate,  weakly  compressed  (Exhibit 

272)  .  Leptodea  fragilis 

b.  Shell  weakly  alate,  very  compressed  (Exhibit 


273)  .  L .  leptodon 

33a.  (31b)  Disc  sculpted  . . .  34 

b.  Disc  without  sculpture  . . .  37 


34a.  (33a)  Shell  alate  (Exhibit  289)  ....  . ..  Lasmigona  oomplanata 
b.  Shell  without  alae  .  35 

35a.  (34b)  Beak  sculpture  neoteinic  .  36 

b.  Beak  sculpture  not  neoteinic  (Exhibit  262)  . 

.  Ambloma  plieata 

36a.  (35a)  Beak  sculpture  two  divergent  rays  of  tubercles 

(Exhibit  288)  .  Are  idens  eon fragosus 


ft 
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b.  Beak  sculpture  an  amorphous  mass  of  tubercles 

(Exhibit  261)  .  Megalonaias  gigantea 

37a.  (33b)  Beaks  low;  dorsal  shell  margin  straight  .  38 

b.  Beaks  elevated;  dorsal  shell  margin  not  straight  ..  39 

38a.  (37a)  Shell  subcircular  (Exhibit  296)  . 

. . .  Anodonta  suborbioulata 


b.  Shell  elongate  (Exhibit  297)  .  A .  imbeoillis 

39a.  (37b)  Posterior  slope  sculpted  .  40 

b.  Posterior  slope  without  sculpture  .  43 


40a.  (39a)  Posterior  slope  strongly  sculpted  (Exhibit  290)  ... 

.  Lasmigona  oostata 

b.  Posterior  slope  weakly  sculpted  .  41 

41a.  (40b)  Posterior  ridge  rounded  (Exhibit  299)  . 

.  Strophitus  undulatus 

b.  Posterior  ridge  sharp  .  42 

42a.  (41b)  Shell  compressed,  subquadrate  (Exhibit  265)  . 

. Elliptio  crassidens 

b.  Shell  inflated,  elongate  (Exhibit  242)  . 

.  Alasmidonta  marginata 


43a.  (39b)  Shell  subterete  (Exhibit  266)  .  Elliptio  dilatata 

b.  Shell  otherwise  .  44 


44a.  (43b)  Shell  subquadrate  (Exhibit  293)  .  .  Alasmidonta  viridis 
b.  Shell  elongate  .  45 

45a.  (44b)  Beak  sculpture  not  double -looped  (Exhibit  295)  .... 

. . . . .  Anodontoides  ferussaoianus 


b. 


Beak  sculpture  double -looped 


46 


46a.  (45b)  Beak  sculpture  weak  (Exhibit  294)  . 

.  Simpsoniooncha  ambigua 

b.  Beak  sculpture  strong  (Exhibit  298)  ..  Anodonta  grandis 
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Exhibit  253 


Figure  1 
Figure  2 

Figure  3 

Figure  4 

Figure  5 


Quadrula  metanevva  (Ra fine sque) ,  Monkeyface 

Dorsal  view  and  lateral  outline.  (About  1 . Ox . ) 

Lateral  views  of  (a)  outer  surface  of  right  valve 
and  (b)  hinge  of  left  valve.  (About  l.Ox.) 

Lateral  view  of  outer  surface  of  left  valve  of  young 
adult.  (About  2. Ox.) 

Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  4. Ox.)  Note  emphasis  on  sculpture. 

Same  as  Figure  4.  Note  emphasis  on  pigmentation. 
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Exhibit  254 


Quadrula  quad.vu.la  Rafinesque,  Mapleleaf 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  the  two  divergent  radial  rows 
of  tubercles  (arrows),  the  sulcus  between  them,  the 
excavation  of  the  shell  margin  at  the  base  of  the 
sulcus,  and  that  the  beak  sculpture  extends  onto 
the  disc. 
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Exhibit  255 


Quadvula  nodulaia  (Rafinesque) ,  Wartyback 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve. 

(About  1.5x.)  Mote  the  two  divergent  radial 

rows  of  tubercles  and  the  triangular  outline  of  the 

postbasal  margin. 

Figure  2.  Lateral  view  of  inner  surface  of  right  valve. 

(About  1.5x.) 

Figure  3.  Dorsal  view  of  juvenile.  (About  4. Ox.)  Mote  beak 
sculpture,  two  divergent  radial  rows  of  tubercles 
extending  onto  disc. 

Figure  4.  Posterior  view  of  SAME. 


Exhibit  256 


Quadrula  pustulosa  (Lea)  ,  Pimpleback 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  of 

juvenile.  (About  4. Ox.)  Note  the  beak  sculpture, 
a  few  concentric  ridges,  and  (see  Figure  2a) 
the  pigmented  (green)  umbonal  rays. 

Figure  2.  (a)  Lateral  view  of  outer  surface  of  right  valve  of 

young  adult.  (About  l.Ox.)  Note  umbonal  rays 
(see  Figure  1)  and  lack  of  sculpture  (see  Figure  6), 
which  occasionally  occurs  in  Q.  pustulosa  . 

(b)  Dorsal  view  of  SAME. 


Figures  3,  4,  7,  and  S.  (a)  Lateral  view  of  outer  surface  of 
right  valve.  (b)  Dorsal  view.  (About  l.Ox.) 

Note  the  sculpture  patterns  exhibited  by  this  highly 
variable  species  (see  Figures  5,  6,  11,  and  12). 

Figure  5.  (a)  Lateral  view  of  outer  surface  of  right  valve. 

(b)  Dorsal  view  and  lateral  outline  from  the  right. 
(About  l.Ox.) 

Figure  6.  (a)  Lateral  view  of  outer  surface  of  right  valve. 

(b)  Dorsal  view  emphasizing  growth  line*.  (About  l.Ox.) 
Note  the  umbo,  naturally  low  even  though  eroded 
(contrast  with  Figure  5)  . 


Figures  9  and  10.  Growth  series  of  lateral  outlines  of  right 
valve.  (About  l.Ox.) 

Figures  11  and  12.  Dorsal  view  and  lateral  outline  from  the 
right.  (About  l.Ox.)  Note  the  differences  in 
inflation. 
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Exhibit  258 


Cy alonaias  tuberoulata  (Rafinesque)  ,  Purple  Pimpleback 

gure  1.  Lateral  view  of  outer  surface  of  right  valve. 

. (About  1 .  Ox . ) 

gure  2.  Lateral  view  of  inner  surface  of  left  valve. 

(About  l.Ox.)  Note  broad  interdentum  (arrow) 
and  massive  hinge  plate  and  dentition. 


Exhibit  259 


Fusccnai'X  flat) a  (Rafinesque)  t  Pigtoe 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  of 

juvenile.  (About  4. Ox.)  Note  beak  sculpture,  a 
few  concentric  ridges,  and  the  lack  of  umbonal 
pigment  (compare  Exhibit  256,  Figure  1). 

Figures  2  and  3.  Lateral  view  of  outer  surface  of  left  valve 
(About  l.Ox.)  Note  the  sharper  postbasal  point 
of  the  younger  shell  (Figure  2). 
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Fuseonaia  sbena  (Lea),  Ebony  Shell 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  the  rounded  ventral  and  post 
basal  margins  and  that  the  beak  curves  anteriad. 


Exhibit  261 


Figure  1 


Figure  2 


Megalcmaias  gigantea  (Barnes)  ,  Washboard 

Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  that  the  upper  disc  is  sculpted 
(contrast  Exhibit  262,  Figure  3)  and  that  the  sculp 
ture  is  an  extension  of  that  on  the  beak. 

Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 


Figure  1 


Figure  2 


Figure  3 
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Exhibit  262 


Amblema  plieata  (Say),  Threeridge 

Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  4. Ox.)  Note  beak  sculpture, 
several  rather  sharp  concentric  ridges  (contrast 
Exhibits  2S6  and  2S9,  Figure  1),  and  the  pigmented 
(green)  rays  on  the  posterior  ridge  and  slope,  which 
usually  are  lost  in  the  adult  (see  Figure  2). 

Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  that  sculpture  on  upper  disc 
is  not  umbonal  in  character  (contrast  Exhibit  261, 
Figure  1) . 

Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 
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Exhibit  263 


Plethobasus  ayphyus  (Rafinesque) ,  Bullhead 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  triangular  outline  of  post- 
bas-3!  margin  (arrows)  and  see  annotation  of  couplet 
choice  7a  (above) . 

Figure  2.  Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 
Note  heaw  dentition. 


Exhibit  264 


Figure 


Figure  2 


Pleurobema  rubvum  (Rafinesque) ,  Pink  Pigtoe 

Lateral  view  of  outer  surface  of  left  valve. 

(About  l.Ox.)  Note  the  pointed  postbasal  margin 
and  the  rounded  posterior  ridge  (contrast  Exhibits 
259  and  260,  Figures  2  and  3  and  Figure  1,  respec¬ 
tively)  .  This  figure  illustrates  the  P.  vubrum 
morph  that  is  usually  encountered  in  the  UMR  today 

(a)  Lateral  view  of  outer  surface  of  right  valve. 
Note  pointed  postbasal  margin  and  somewhat  arcuate 
outline.  (About  l.Ox.)  (b)  Lateral  view  of  inner 
surface  of  left  valve.  (About  l.JJx.)  Note  heavy 
dentition.  (c)  Partial  dorsal  view  emphasizing 
growth  lines.  Note  laterally  compressed  posterior 
(left)  outline.  This  figure  illustrates  another 
of  the  several  morphs  of  p.  vuhrum4,  this  one  is 
rarely  found  in  the  UMR  any  longer. 


Figure  1 


Exhibit  265 


Elliptio  orassiaens  (Lamarck)  ,  Elephant  Ear 

(a)  Lateral  view  of  outer  surface  of  right  valve. 
(About  l.Ox.)  (b)  Lateral  view  of  inner  surface  of 
left  valve.  Note  that,  although  this  is  a  large  and 
heavy  shell,  the  dentition  is  weak  in  comparison  to 
those  shown  in  most  previous  Exhibits.  (c)  Partial 
dorsal  view  emphasizing  growth  lines. 
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Exhibit  266 


Elliptio  dilatata  (Rafinesque)  ,  Spike 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Most  E.  dilatata  from  the  UMR  to¬ 
day  are  more  nearly  dagger- shaped . 

Figure  2.  Ventral  view  of  posterior  end  of  whole  animal 
preserved  in  lifelike  aspect.  (About  4. Ox.) 

Note  the  narrow,  apapillose  apposing  postbasal 
mantle  margins  (oblique  arrows)  and  the  distal 
(ventral)  margins  of  the  inner  demibranchs  of 
the  gills  (vertical  arrows) ,  which  exhibit  par- 
tioning  into  water  tubes.  Contrast  this  figure 
to,  e.g.,  Exhibit  280,  Figures  4  and  5. 


Exhibit  267 


Figure  1 
Figure  2 


CbliquaricL  peflexa  (Raf inesque)  ,  Threehorn 

Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  6. Ox.) 

Lateral  view  of  outer  surface  of  right  valve. 
(About  l.Ox.)  Note  radial  row  of  knobs  on  dis 
which  perpetuate  the  beak  sculpture  (see  Figur 


Exhibit  268 


Proptsva  alata  (Say),  Pink  Heelsplitter 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  the  unsculpted  posterior  slope 
and  the  lack  of  periostracal  "scratches"  on  the 
disc  (contrast  Exhibit  289).  Note,  also,  the  weak 
(in  this  specimen,  absent)  anterior  ala  ("wing") 
(arrow)  (contrast  Exhibit  269  and  Exhibit  272, 
Figures  2  and  5)  . 

Figure  2.  Lateral  view  of  inner  surface  of  left  valve. 

(About  l.Ox.)  Note  the  weak  pseudocardinal  teeth. 
The  broken  row  of  open  subrectangles  (arrow)  above 
the  lateral  teeth  indicates  where  the  ligament  broke 
when  the  valves  were  parted. 


Exhibit  269 


Proptera  laevissima  (Lea),  Pink  Papershell 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve. 

(About  l.Ox.)  Note  the  strong  bi-alation  (contrast 
Exhibits  268,  272,  and  289,  Figure  la)  and  that  the 
dorsal  margins  of  the  alae  ("wings")  are  almost  per¬ 
pendicular  to  one  another.  (Contrast  Exhibit  2'2, 
Figures  2  and  3) . 

Figure  2.  SAME,  but  right  valve. 

Figure  3.  Left  lateral  view  of  animal  with  foot  (i)  and  pseudo¬ 
siphons  (ii)  extended.  Note  the  length  of  the  latter 
structures . 


Exhibit  270 


Proptsva  purpuraia  (Lamarck),  Purple  Pockethook 

Figure  1.  (a)  Dorsal  view.  (About  l.Ox.)  N’ote  inflation. 

(b)  Lateral  view  of  outer  surface  of  right  valve  o 
female  and  lateral  outline  of  male  right  valve. 
(About  l.Ox.)  Note  the  lack  of  alae  (contrast 
Exhibits  268  ,  269  ,  and  289  ,  Figure  la)  and  the  dif¬ 
ference  between  the  male  (v)  and  female  (*)  outlin 


Exhibit  271 


Propvera  aapax  (Green) ,  Fat  Pocketbook 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  N'ote  the  elevated  and  swollen  umbo 
(arrow)  . 


Figure 


Figure 


Figure 
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Exhibit  272 


eptodaa  fvagilis  (Rafinesque)  ,  Fragile  Papershell 

1.  Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  3. Ox.)  Note  lack  of  beak  sculp¬ 
ture  . 

2.  Lateral  view  of  outer  surface  of  right  valve. 
(About  l.Ox.)  Note  the  strong  posterior  (left) 
ala  and  weak  anterior  (right)  one  (contrast 
Exhibits  268,  269,  273,  and  289,  Figure  la). 

3.  Lateral  view  of  inner  surface  of  left  valve. 

(About  l.Ox.)  Note  weak  pseudocardinal  dentition 
(arrow),  and  contrast  Exhibit  268,  Figure  2. 
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Exhibit  274 


Ellipsavia  lineolata  (Raf inesque) ,  Butterfly 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  the  radial  rows  of  pigmented 
chevrons . 


Exhibit  275 


Truncilla  tvunaata  (Raf inesque) ,  Deertoe 

Lateral  view  of  outer  surface  of  left  valve  of 
male.  (About  l.Ox.)  The  postbasal  margin  of 
the  female  is  more  rostrate.  This  figure  is  of 
a  specimen  lacking  the  radial  rows  of  pigmented 
chevrons  that  commonly  occur  in  this  species. 


Exhibit  2~6 


Figure 


Figure 


Tvunailta  icna3-i f orris  (Lea),  Fawnfoot 

Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  4. Ox.)  Note  the  beak  sculpture, 
numerous  non-concentric  wavy  ridges. 

Lateral  view  of  outer  surface  of  right  valve  of 
male  (About  1.5x.)  Note  the  radial  rows  of  pigmen¬ 
ted  chevrons.  The  female  is  much  higher  posteriorly 


Exhibit  277 


Gbovaria  olivaria  (Rafinesque)  ,  Hickorvnut 

Figure  1.  Lateral  view  of  outer  surface  of  immediately  post- 
glochidial  growth  of  left  valve.  (About  10. Ox.) 

Note  the  beak  sculpture,  several  weak  non- concentric 
ridges  (contrast  Exhibit  284,  Figure  1). 

Figure  2.  Lateral  view  of  outer  surface  of  left  valve  of 
young  adult.  (About  2. Ox.)  Note  radial  raised 
lines  on  periostracum. 

Figure  3.  Lateral  view  of  outer  surface  of  left  valve. 

(About  l.Ox.)  Note  elongate -oval  outline  and 
prominent,  somewhat  pointed  umbo  (contrast  Exhibit 
284,  Figures  4  and  7). 

Figure  4.  Lateral  view  of  inner  surface  of  right  valve. 

(About  l.Ox.)  Contrast  Exhibit  284,  Figures  5  and  8. 

Figure  5.  SAME,  but  hinge  only.  (About  2. Ox.)  Note  lamella 
(lower  arrow)  below  lateral  tooth  (upper  arrow), 
and  compare  with  Exhibit  284,  Figure  6. 
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Exhibit  278 


Actinonaias  aarinata  (Barnes) ,  Mucket 

Figure  1.  Lateral  view  of  outer  surface  of  immediately  post- 
glochidial  growth  of  left  valve.  (About  10. Ox.) 
Note  the  lack  of  beak  sculpture,  and  contrast 
Exhibits  277  and  284,  Figure  1. 


Figure  2. 


Lateral  view  of  outer  surface  of  right  valve  of 
female.  (About  l.Ox.)  The  male  is  somewhat  less 
high  posteriorly;  conchological  sexual  dimorphism 
occurs  in  Actinonaias ,  but  is  weakly  expressed. 


Figure  3.  Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 


tr  .  - - • 


Exhibit  280 


Ligumia  recta  (Lamarck),  Black  Sandshell 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  4. Ox.)  Note  lack  of  beak 
sculpture  (contrast  Exhibit  283,  Figure  1). 

Figure  2.  (a)  Dorsal  view  of  female  and  dorsal  outline  of 

male.  (About  l.Ox.)  Note  the  lateral  compression 
of  both  sexes.  (b)  Lateral  view  of  outer  surface 
of  right  valve  of  female  and  right  lateral  outline 
of  male.  (About  l.Ox.)  Note  the  nearly  dagger-like 
shape  of  the  male.  Compare  the  lateral  view  of  the 
female  to  Exhibit  281. 

Figure  3.  (a)  Ventral  view  of  posterior  end  of  male  preserved 

in  almost  lifelike  aspect.  (About  2.5x.)  Note  the 
small  papillae  on  the  apposing  postbasal  mantle 
margins.  (b)  Veptral  view  of  posterior  end  of  female 
preserved  in  almost  lifelike  aspect  (About  2.5x.) 

Note  the  large  papillae  on  the  apposing  postbasal 
mantle  margins  and  the  latters'  breadth. 


Exhibit  282 


Carunoulina  parva  (Barnes),  Lilliput 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  4. Ox.)  Mote  beak  sculpture, 
several  prominent  ridges  about  45°  oblique  to  the 
growth  lines. 

Figure  2.  Lateral  view  of  outer  surface  of  right  valve  of 

male.  (About  3. Ox.)  The  female  shell  is  extended 
postbasad. 

Figure  5.  Lateral  view  of  hinge  in  left  valve.  (About  5.0.x.) 

Figure  4.  Ventral  view  of  posterior  end  of  (a)  male  and  (b) 
female  animals  preserved  in  lifelike  aspect.  Note 
the  apposing,  female  caruncles  (arrows);  the  greater 
breadth  of  the  female's  postbasai  mantle  margins; 
and  that  pap  illation  of  those  margins  extends  farther 
anteriad  in  the  male. 


Exhibit  283 


Lampszlis  seres  ( Rafinesque) ,  Yellow  Sandshell 


Figure  1.  Lateral  view  of  outer  surface  of  immediately  post- 
glochidial  growth  of  left  valve.  (About  10. Ox.) 
Note  beak  sculpture,  several  nearly  straight,  sharp 
ridges  oriented  postbasal  to  the  growth  lines. 
Contrast  this  character- state  to  those  in  Figure  1 
of  Exhibits  282,  284,  and  286,  as  examples. 


Figures  2.  Lateral  view  of  outer  surface  of  right  valve  of 
male.  (About  l.Ox.)  Contrast  Figure  3a. 

Figure  3.  Lateral  view  of  outer  surface  of  right  valve  of 
(a)  female  and  (b)  animal  of  undetermined  sex. 

Note  that  sexual  dimorphism  in  L.  teres  can  be 
weakly  expressed  and  that  some  individuals  cannot  be 
sexed  on  the  basis  of  conchological  features  alone. 

Figure  4.  Posterior  end  of  female  preserved  in  nearly  lifelike 
aspect.  (a,b)  Ventral  views.  (c)  Ventrolateral 
view.  Note  the  variability  of  the  mantle  flaps. 


Figure  5.  Left  valve  and  mantle  margin  of  female  with  emphasis 
upon  outline.  (a)  Ventrolateral  view.  (b)  Ventral 
view.  Note  the  unusually  great  breadth  of  the 
postbasal  mantle  margin  in  this  individual,  and 
contrast  its  lack  of  pigmentation  to  the  character- 
state  in  Figures  4b  and  c 
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Exhibit  284 


Lanpsilis  higgir.si  (Lea),  Higgins'  Eve 

Figure  1.  Lateral  view  of  outer  surface  of  immediately  post- 

glochidial  growth  of  the  left  valve.  (About  15. Ox.) 
Note  the  beak  sculpture,  several  interwoven  ridges 
(compare  Figure  1  in  Exhibits  277,  273,  285,  and  286). 

Figure  2.  Lateral  view  of  outer  surface  of  left  valve  of  young 
adult  of  undetermined  sex.  (About  l.Ox.)  Note  the 
more  or  less  radial  distribution  of  pigment  (green), 
which  usually  is  lost  in  the  mature  adult. 

Figure  3.  SAME,  but  probably  a  female:  note  that  the  posterior 
height  is  greater  than  that  of  the  shell  of  almost 
equal  length  in  Figure  2. 

Figure  4  and  “.  Lateral  view  of  outer  surface  of  left  valve  •:  f 
male.  (About  l.Ox.)  Contrast  to  Exhibit  2"~,  Figure 

Figure  5  and  S.  Lateral  view  of  inner  surface  of  right  valve  ~f 
male.  (About  l.Ox.)  Contrast  to  Exhibit  2~~,  Figure 

Figure  6.  Lateral  view  of  hinge  of  right  valve.  (About  2.0x.  . 

Note  lamella  .(lower  arrow)  below  lateral  tooth  (upper 
arrow),  and  compare  with  Exhibit  27",  Figure  5. 
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Exhibit  235 


Figure 


Figure 


ampsilis  vadiazc.  siliquoidea  (Barnes),  Fat  Murhet 


1.  Ventral  view  of  posterior  end  of  female.  (About  2. Ox. 
Note  papillae  on  outer  surface  (as  well  as  margin)' 
of  mantle  flap,  plus  ribbon-like  part  of  flap  (arrow). 


(a)  Lateral  view  of  outer  surface  of  right  valve 
of  female.  (About  l.Ox.)  (b)  Dorsal  view  of  female 
(upper)  and  male  (lower).  (About  l.Ox.)  (c)  Lateral 
view  of  inner  surface  of  left  valve  of  female  (behind) 
and  male  (before). 


Exhibit  286 


Lampsilis  ovata  ventrioosa  (Barnes),  Pocketbook 

Figure  1.  Juvenile.  (a)  Dorsal  view.  (About  4. Ox.)  (b)  Lat 
eral  view  of  outer  surface  of  left  valve.  (About 
4. Ox.)  Note  beak  sculpture,  several  rounded  con¬ 
centric  ridges,  and  contrast  Figure  1  in  Exhibits 
283  and  284. 

Figure  2.  Lateral  view  of  outer  surface  of  right  valve  of 
female.  (About  l.Ox.)  The  male  is  much  more 
pointed  postbasally. 


Exhibit  287 


Plagiola  triquetra  ( Ra f inesque ) ,  Snuffbox 

Figure  1.  Lateral  view  of  outer  surface  of  right  valve  of 

male.  (About  l.Ox.)  Note  the  strong  radial  ribs 
before  and  behind  the  posterior  ridge. 

Figure  2.  SAME ,  but  left  valve  of  female. 


Aroidsns  aonfr'agosus  I  Sav)  ,  Rockshell 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  ot 

juvenile.  (About  4. Ox.)  Note  beak  sculpture,  two 
divergent  radial  rows  of  tubercles. 

Figure  2.  Lateral  view  of  outer  surface  of  right  valve. 

(About  1.0.x.)  Note  spread  of  beak  sculpture  onto 
disc . 

Figure  3.  Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 
Note  weak,  but  complete  dentition. 
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Exhibit  289 


Lasmigona  somplanata  (Barnes),  White  Heelsplitter 

Figure  1.  (a)  Lateral  view  of  outer  surface  of  left  valve. 

(b)  Dorsal  view.  (Both  about  l.Ox.)  Note  beak 
sculpture,  doub le - looped  and  extending  onto  disc 
and  sculpted  corrugations  on  posterior  slope. 


Exhibit  290 


svizona  zoszaza  ( Raf inesque)  ,  Fluted  Shell 

Lateral  view  of  outer  surface  of  right  valve, 
i About  l.Ox.)  Note  sculpture  before  and  behind 
dos terior  r idee . 


Exhibit  291 


Figure 

Figure 


Lasmigona  oorvpvessa  (Lea),  Creek  Heelsplitter 

Lateral  view  of  outer  surface  of  right  valve. 
(About  1 . Ox . ) 

Lateral  view  of  hinge  of  left  valve.  (About  l.Ox.) 
Note  complete,  moderately  well  developed  dentition 


Figure  1 


Exhibit  292 

Alasmidonta  ma.vgina.ta  (Say),  Elktoe 

Lateral  view  of  outer  surface  of  right 
(About  l.Ox.)  Mote  sculpture  on  poster 


valve  . 
ior  slope 
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Exhibit  295 


Anodontoid.es  fe ms s aoianus  (Lea)  ,  Cylinder 

Lateral  view  of  outer  surface  of  right  valve 
(About  l.Ox.) 


Exhibit  296 


Anodonta  sub orbijulata  (Say),  Flat  Floater 

Figure  1.  Lateral  view  of  outer  surface  of  immediately  post- 
glochidial  growth  of  left  valve.  (About  10. Ox.) 

Note  that  the  beak  sculpture  is  confined  to  a  weak 
(anterior)  and  a  strong  (posterior)  row  of  tubercles 

Figure  2.  Lateral  view  of  outer  surface  of  left  valve. 

(About  1 . Ox . ) 
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Exhibit  29? 


Anodonta  imbecillis  (Say),  Paper  Floater 

Figure  1.  Lateral  view  of  outer  surface  of  left  valve  of 

juvenile.  (About  5. Ox.)  Note  beak  sculpture,  a 
few  extremely  weak  ridges  subparallel  to  the  growth 
1 ines . 

Figure  2.  Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  Note  nearly  straight  dorsal  margin 
and  low,  laterally  compressed  umbo (arrow). 


Exhibit  298 


Figure  1 


Figure  2 


Anodonta  grandis  (Say)  ,  Giant  Floater 

Lateral  view  of  outer  surface  of  left  valve  of 
juvenile.  (About  5. Ox.)  Note  doub 1 e - 1 ooped 
beak  sculpture. 

Lateral  view  of  outer  surface  of  right  valve. 
(About  l.Ox.)  (a)  Typical  form.  (b)  Form  some 
times  called  .4.  g.  sorpulenta  (Cooper). 


Exhibit  299 

Strophitu.  undulatus  (Say),  Strange  Floater 


Figure  1 

Figure  2 
Figure  3 

Figure  4 


Dorsal  view  of  left  valve.  (About  2. Ox.)  Note 
beak  sculpture,  several  strong  concentric  ridges 
(see  Figures  2  and  4). 

Lateral  view  of  hinge  of  left  valve.  (About  1.5x.) 
Note  weak  dentition. 

Lateral  view  of  outer  surface  of  right  valve. 

(About  l.Ox.)  The  dorsal  margin  usually  is  much 
lower  before  (arrow)  than  behind  the  umbo,  but  this 
feature  i^  poorly  represented  in  this  specimen, 
though  it  is  somewhat  apparent  in  Figure  4  (arrow) . 

Anterodorsal  view.  (About  l.Ox.) 
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ADDITIONS  AND  CORRECTIONS 


Page  and,  as  useful,  paragraph  and  line  references  are 
given.  Enumeration  of  "paragraph"  on  a  given  page  starts  with 
the  first  complete  or  fractional  paragraph  on  that  page. 


Volume  II 


Page  3;  pages  54-263: 

The  "master  list"  (Appendix  A,  Exhibit  la)  differs  from 
the  taxa  portrayals  in  Appendix  C  (Exhibits  90-194)  because 
of  necessary  changes  that  came  to  the  Principal  Investigator’s 
attention  after  completion  of  the  latter.  (1)  Quadrula  fragosa 
was  added  to  the  list  and  does  not  appear  in  Exhibits  90-194. 

(2)  " Pleurobema  cordatum"  was  split  into  P.  rubrum  and  P. 

eintoxia.  The  latter  two  species  replace  "P.  cordatum  on  the 
list,  but  not  in  those  Exhibits.  (3)  Proptera  capax  follows 
P.  purpurata  in  Exhibit  la;  their  order  is  reversed  in  Exhibits 
90-194.  In  a  very  few  instances  these  changes  affect  data 
portrayal  in  Appendix  G.  Such  effects  are  discussed  in  foot¬ 
notes  to  the  corresponding  Exhibits  and/or  in  the  Additions  and 
Corrections  section. 

Pages  3-4: 

Development  of  the  Academy's  "master  list"  of  Recent  UMR 
species-group  naiad  taxa  required  several  stages.  First,  the 
relevant  historical  literature  was  compiled.  Second,  this  lit¬ 
erature  was  reviewed  and  evaluated  in  the  light  of  modern  taxon¬ 
omic  concepts.  Third,  several  historical  collections  of  mussel 
shells  were  examined.  Fourth, the  Principal  Investigator  made 
numerous  easy  decisions  (and  some  very  difficult  ones)  about 
which  taxa  were  to_ be  admitted  to  the  list. 

Most  of  the  more  important  compilations  of  historical  UMR 
mussel  records  date  from  the  last  century:  Call  (1885,  1895), 
Drew  (1890),  Garman  (1888),  Grant  (1886,  1888),  Holzinger  (1888), 
Keyes  (1888),  Pratt  (1876),  Shimek  (1888),  Tryon  (1865),  and 
Witter  (1883).  Very  few  initial  records  of  a  mussel’s  UMR  oc¬ 
currence  are  not  found  among  these  papers.  The  rest  of  such 
records  appear  in  certain  Twentieth  Century  literature:  Baker 
(1903,  1905),  Chadwick  (1906),  Coker  (1919),  Dawley  (1947), 

Fuller  (1978b),  Havlik  and  Stansbery  (1978),  Perry  (1979), 

Shimek  (1921),  and  Wilson  and  Danglade  (1914).  It  is  important 
to  realize  that  all  but  a  few  of  the  historical  records  were 
established  in  the  two  earliest  of  these  references,  by  Tryon 
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(1865)  and  Pratt  (1876).  Moreover,  most  of  the  records  common 
to  these  two  authors  occur  in  Tryom.  In  other  words,  the  over¬ 
whelming  majority  of  taxon-specific  naiad  records  already  were 
historical  more  than  a  century  ago. 

Supplementary  (and  sometimes  corroborative)  information 
about  UMR  naiades,  including  some  novel  taxon-specific  records, 
is  provided  in  the  accounts  of  the  major  relevant  surveys  of 
the  past  50  years.  These  are  the  Grier  (1922,  1926a)  surveys 
in  1920  and  1925  for  the  then  U.S.  Bureau  of  Fisheries;  the 
Ellis  (1931a,  1931b)  survey  of  1930  and  1931,  also  for  the 
Bureau;  the  Corps-Academy  survey  of  1977  through  1979,  recorded 
by  Fuller  &978b)  and  in  this  report;  and  the  WDNR  survey  in 
1977  through  1980,  whose  cumulative  report  is  in  preparation. 

In  addition  to  drawing  upon  the  holdings  of  major  insti¬ 
tutions  (e.g.,  ANSP  and  OSU) ,  the  Principal  Investigator  visited 
the  Pratt  collection  at  the  Putman  Museum  in  Davenport,  Iowa, 
and  the  Shimek  collection  in  the  Museum  of  Natural  History  at 
the  University  of  Iowa,  Iowa  City.  (The  assistance  of  Carol 
Hunt  and  George  D.  Schrimper  of  the  respective  staffs  is  grate¬ 
fully  acknowledged.)  These  two  examinations  permitted  evalu¬ 
ation  of  most  of  the  equivocal  records  in  both  Pratt  (1876) 
and  Shimek  (1888)  . 

Finally,  the  numerous  personal  communications  of  David  H. 
Stansbery  (OSU)  refined  the  Principal  Investigator's  sense  of 
certain  other  taxa  to  such  a  point  that  the  "master  list" 
(Exhibit  la)  now  stands  at  50. 

Page  3: 

Any  mention  of  Pleurobemini  or  Unionini  in  the  report 
should  read  "Elliptionini". 

As  Fuller  (1978b)  stated: 

There  is  no  evidence  sufficient  to  support  or  refute 
addition  of  the  enigmatic  Cokeria  southalli  to  a  list  of  upper 
Mississippi  basin  naiades.  Marshall  (1916)  based  this  taxon  on 
s  single,  possibly  deformed  specimen  that  had  been  first  described 
by  Coker  and  Southall  (1915)*.  This  shell  resembles  F.C.  Baker's 
(1928)  illustrations  of  some  apparently  teratological  Amblema  plicata . 
The  soft-tissue  morphology  of  C.  southalli  is  unknown;  its  conehology 
suggests  ascription  to  the  Amblemini.  The  illustration  by  Coker  ana 
Southall  was  repeated  by  Marshall. 


*Coker,  R.E.,  and  Southall,  J.B.  1915.  Mussel  resources  in  tributaries 
of  the  Upper  Missouri  River.  Report  of  the  United  States  Commissioner 
of  Fisheries  for  1914,  Appendix  4:1-17.  Separately  issued  as  Bureau  of 
Fisheries  Document  No.  812. 


Pages  5-6: 


The  decision  to  admit  a  "master  list"  of  (IMR  mussel  host 
fishes  to  Appendix  A  was  made  after  the  other  appendical  mate¬ 
rials  were  completed.  This  accounts  for  the  splitting  of  "Fx- 
hibit  1"  of  the  Draft  Preliminary  Report  into  lxhihits  la  and 
lb  of  the  Final  Report. 

Page  6  : 

Below  Fundulus  zebrinus ,  insert: 

Family  Poeciliidae 

Gnmbusia  affinis  (Baird  and  Girard),  Mosqu i to f i sh 

Below  Lepomis  macvoehirus  insert: 

Levomis  nurginatus  (Holbrook),  Dollar  Sun  fish 
Page  7  : 

The  grand  total  square  footage  that  was  brailed  during 
this  project's  three  seasons  is  13,265,000.  Seemingly  astro¬ 
nomical,  this  figure  actually  amounts  to  slightly  less  than 
only  one  half  (0.48)  of  a  square  mile.  The  admittedly  adverse 
environmental  impact  of  the  survey  (i.o.,  the  death  of  over 
10,000  living  mussels),  as  opposed  to  its  long-term  benefit  in 
advising  Corps  0  f,  M  act  iv  i  t  i  es,  thus  was  limited  to  a  fraction 
of  1"  of  the  possible  study  area.  It  is  encouraging  that  so 
much  insight  (into  the  II MR  mussel  fauna)  cost  so  little  damage. 

A  critic  might  assert,  on  the  other  hand,  that  too  little 
area  was  surveyed.  He  must  realize  that  the  purposeful  restric¬ 
tion  of  the  area  to  0  1,  M  sites  of  high  potential  damage  to 
benthos  was  environmentally  beneficial  and  unavoidably  limited 
the  scope  of  the  riverbed  actually  surveyed. 

These  remarks  might  seem  disclamatory  and  apologetic  were 
it  not  for  the  fact  that  the  goals,  results,  and  interpretations 
of  this  survey  have  already  begun  to  be  misunderstood;  there 
are  five  parties  that  have  been  instrumental  to  the  project 
(ANSP,  IJSACF,  USITVS,  l J IV IX',  and  IVDNR)  ,  and  none  of  them  deserves 
to  be  wrongly  criticized  is  a  result  of  supporting  that  effort. 
One  example  of  such  misunderstanding  appears  in  a  recent  article* 
suggesting  that  /.rim;  at  1  in  h  i  ggi  ub  i  should  not  be  on  the  lind  an¬ 
gered  species  list.  The  suggestion  is  based  in  part  on  a  mis¬ 
representation  of  information  imputed  to  the  Principal  Invest i 
gator,  but  drawn  from  an  article  that  he  did  not  write. 


*Johnson,  R.I.  Zoogeography  of  North  American  lln ionacea  (Mollusca:  Bivalvla) 
north  of  the  maximum  Pleistocene  glaciation.  Bulletin  of  the  Museum  of 
Comparative  Zoo logv, 149 : 77- 1 89  (1980). 
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Pages  8-51: 


"RM"  is  an  abbreviation  of  "river  mile(s)". 

The  compass  points  used  in  the  geographic  data  portrayals 
conform  to  the  following  legend. 


H 

--  east 

SE 

--  southeast 

N 

-  -  north 

SSE 

--  south-southeast 

NE 

--  northeast 

SW 

--  southwest 

NW 

-  -  northwest 

W 

--  west 

S 

--  south 

WNW 

--  west-northwest 

The 

hyphen  (-)  equals  "by"; 

e.g. 

,  SSE  is  "south-southeast"  or 

"south  by  southeast". 

Page  28,  Exhibit  43: 

The  synopsis  of  brail  runs  is  omitted  because  none  was  made. 
Page  48,  Exhibit  82: 

The  synopsis  of  brail  runs  is  omitted  because  none  was  re¬ 
corded  (see  discussion  of  the  Mississippi  Gardens  Site  in  the 
text)  . 

Page  49,  Exhibit  84: 

The  synopsis  of  brail  runs  is  omitted  because,  although  it 
was  attempted,  brailing  the  river  bed  was  impossible  on  account 
of  heavy  submerged  vegetation.  Brailing  was  not  unproductive, 
however,  because  on  the  vegetation  entangled  in  the  chains  and 
hooks  there  were  numerous  juvenile  mussels. 

Page  52: 

The  rapidly  growing  value  of  zooarchaeology  (the  science 
or  study  of  animals  as  a  factor  in  archaeology)  and  ethnomala- 
cology  in  characterizing  the  prehistoric  mussel  fauna  is  ex¬ 
emplified  by  the  following,  recent  paper:  Parmalee,  P.W., 

W.E.  Klippel,  and  A.E.  Bogan,  1980.  Notes  on  the  prehistoric 
and  present  status  of  the  naiad  fauna  of  the  middle  Cumberland 
River,  Smith  County,  Tennessee.  Nautilus,  94:93-105. 

Pages  174-175: 

The  Dakota  and  Winters  Landing  Sites  in  Pool  6  were  cur¬ 
sorily  surveyed  in  1977.  Few  mussels  were  found  at  the  former 
Site;  at  the  latter,  none  (Fuller,  1977). 
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Page  273: 


For  "FRIDLE"  read  "FRIDLEY". 

Page  282: 

For  "VICTOR"  read  "VICTORY";  for  "DE  SOTO"  read  "DESOTO". 
Page  283: 

For  "PRAIRIE  du  CHIEN"  read  "PRAIRIE  DU  CHIEN" . 

Page  284,  paragraph  3,  lines  14-15: 

For  "Hudson  Railroad  Bridge"  read  "Hudson". 

Page  284,  paragraph  3,  lines  18-21: 

Inadvertently  omitted  is  mention  of  the  remnant  bed  off 
Wabasha,  Minnesota. 

Page  289: 

The  formal  limits  of  the  Kinnickinnic  Site  are  shown. 
Brailing  was  conducted  as  far  upstream  as  the  mouth  of  the 
Kinnickinnic  River. 

Page  316: 

The  Brownsville  Site  includes  the  major  side  channel 
opening  to  the  right  at  about  RM  687.7.  Brailing  continued 
down  this  channel  as  far  as  the  stump  field. 

Page  320  (and  elsewhere  in  this  report): 

The  correct  rendering  is  "DeSoto",  not  "De  Soto",  ac¬ 
cording  to  the  United  States  Postal  Service,  regardless  of 
representations  to  the  contrary  on  Corps  Navigation  Charts 
and  other  documents. 

Page  324: 

The  Hay  Point  Bank  Repair  Site  includes  McDonald  Slough 
downstream  to  the  latitude  of  the  lower  limit  of  the  Site  in 
the  main  channel. 

Page  328: 

The  McMillan  Island  Site  includes  the  side  channel  that 
opens  at  the  head  of  McMillan  Island  itself.  Brailing  was  con¬ 
ducted  down  this  channel  until  the  water  became  prohibitively 

shallow. 
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Page  330  (and  elsewhere  in  this  report): 


Note  that  Recent  (as  oposed  to  "recent")  means  the  period 
of  geological  time  since  Wisconsin  (i.e.,  the  last  Pleistocene) 
glaciation  (i.e.,  about  the  last  10,000  years). 

Page  333,  paragraph  1,  line  7: 

Tetragenous  and  homogenous  marsupia  are  difficult  to  recog¬ 
nize  as  such  because,  even  when  fully  charged,  most  swell  very 
little  and  thus  resemble  uncharged  demibranchs.  When  marsupia 
are  empty,  their  only  identifying  features  often  are  microscopic 
and  impossible  to  examine  without  destroying  the  animal. 

Page  334,  paragraph  2,  lines  10-12: 

In  many  Lampsilini  (Exhibit  la)  the  glochidia  are  dis¬ 
charged  through  the  marsupial  walls,  not  dorsad  through  the 
water  tubes  and  then  the  excurrent  aperture. 

Page  336,  paragraph  4: 

Radial  tubercles  "along"  a  ridge  do  not  necessarily  run 
along  its  apical  surface. 

Page  337-338: 

If  all  figures  on  a  page  are  by  one  artist,  his  or  her 
logo  appears  there  only  once. 

Page  337 : 

The  following  remarks  should  appear  after  the  discussion 
of  sculpture. 

Not  to  be  confused  with  sculpture  in  the  strict  sense  are 
the  growth  rings  (or  lines  or  re  s) ,  which  mark  periods  when 
no  new  shell  material  was  deposited  by  the  mantle  margin.  Such 
periods  of  dormancy  are  induced  by  low  water  temperature  (as  in 
winter),  deprivation  (as  poor  food  supply),  etc.  The  annual 
(i.e.,  winter)  growth  rests  ordinarily  are  very  prominent.  The 
number  of  annual  rings  is  a  reliable  approximation  of  the  animal's 
age  in  years. 

Shape  often  is  almost  as  valuable  a  discriminant  as  sculpture. 
Unless  otherwise  indicated,  descriptives  of  shell  shape  are  used 
in  the  Key  with  reference  to  the  ..hell  as  seen  from  the  side 
(i.e.,  in  lateral  view).  The  descriptives  include  elongate, 
terete,  circular,  rectangular,  oblique,  alate,  angular,  and 
quadrate.  Some  of  these  expressions  deserve  definition  here. 

An  elongate  shell  is  conspicuously  longer  than  high.  A  terete 
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shell  tapers  and  is  subcircular  in  transverse  section.  An 
oblique  shell  is  skewed,  much  as  a  scalene  triangle.  An  alate 
shell  has  one  ala  or  two  alae  ("wings")  on  the  dorsal  margin. 

Note  that  the  prefix  "sub"  (similar  to,  approximately)  often 
is  applied  to  these  descriptives .  A  quadrate  shell  is  subsquare. 

In  dorsal  view  (i.e.,  as  seen  from  above),  a  compressed 
shell  is  narrow  (and  often  flattened)  from  side  to  side,  and 
an  inflated  one  is  comparatively  broad  and  rounded. 

Page  337,  paragraph  4,  line  1: 

For  "Mary  Fuges"  read  "Mary  H.  Fuges".  Realizing  this 
makes  her  logo  (MF)  more  understandable. 

Page  339,  paragraph  9: 

See  Buchanan  (1979a)  for  another  good  discussion  of  Lampsili 
higginsi .  It  includes  D.H.  Stansbery's  (OSU)  rationale  for  con¬ 
sidering  Higgins'  Eye  endemic  to  the  UMR. 

Page  340  (and  elsewhere  in  this  report): 

For  "Pennak  (1953)"  read  "Pennak  (1953,  1978)". 

Page  341: 

Lasmigona  oostata  appears  in  coupl et - cho i ce  40a. 

Page  342,  paragraph  1,  lines  1-2: 

Neel  (1941)  published  another  figure  of  putative  Quadrula 
fragosa,  but  even  he  questioned  its  identity. 

Page  342,  paragraph  2: 

Note  that  Pleurobema  sintoxia  keys  out  with  P.  rubrum. 

Page  342,  paragraph  3,  Figure  6  caption: 

Marsupial  demibranchs  (which  occur  only  in  females  and 
some  hermaphrodites)  are  compartmentalized  into  columnar  pas¬ 
sages  (the  water-tubes) .  Water  flows  along  these  passages 
through  the  gill,  thus  permitting  effective  gas  exchange.  The 
water  tubes  are  separated  by  partitions  (the  septa;  singular: 
septum),  which  provide  "endoskeletal"  support  for  the  gill. 

The  septa  in  a  marsupium  are  about  twice  as  thick  and  closely 
spaced  as  those  in  a  non-marsupial  demibranch  or  portion  thereof. 
Thus  is  provided  added  support  for  the  marsupium  and  its  contents 
(ova  and/or  glochidia).  In  an  homogenous  mussel,  for  example, 


the  septa  of  the  inner,  non  -  in  a  r  sup  i  a  1 ,  "male"  demibranch  of 
the  remale  are  set  about  twice  as  far  apart  as  are  those  of  the 
outer,  marsupial,  "female"  demibranch. 

Page  34  4: 

Naiad  soft-tissue  anatomy  is  in  essence  a  simple  subject, 
which  has  not  been  succinctly  expounded.  There  simply  is  no 
good,  single,  published  guide.  Burch's  (1973,  1975)  works  are 
rather  readily  available  and  helpful. 


Pages  349-354: 


A  coup  let - choi ce  number  in  parentheses  following  an  initial 
couplet -choice  number  (e.g.,  "lb"  in'l2a  (lb)")  identifies  the 
antecedent  of  the  given  couplet;  in  other  words,  having  made 
the  choice  lb  in  couplet  1,  the  user  of  the  taxonomic  key  is 
directed  to  couplet  12,  where  he  must  make  another  choice 
(either  12a  or  12b),  etc. 

"X"  (as  in  "2. Ox")  means  "times  natural  size"  (as  in  "two 
times  natural  size"). 

Page  351,  couplet -choice  24b: 

The  female  Kllipstaria  lineolata  is  laterally  (i.c.,  from 
side  to  side)  inflated  (i.e.,  broadened,  swollen)  in  comparison 
to  the  male,  which  is  laterally  compressed  (i.e,  flattened). 

The  difference  is  conspicuous. 

Page  .374  ,  figure  2  caption: 

For  "umbonal  in  character”  read  "neoteinic". 

i’age  3.31,  figure  2  caption: 

"Apap i 1  lose"  means  "without  papillae". 

Page  39.3,  figure  1  caption: 

"Rostrate"  means  "beak- like". 

Page  395,  Figure  5;  page  409,  Figure  b: 

Both  -  'ho  oat"'  a  ol  ioaria  and  l  its  hi  gginsi  can  exhibit 

a  lamella  (i.e.,  shelf- like  process,  in  this  case)  on  the 
hinge  plate  below  the  lateral  tooth  of  the  right  shell  valve. 
This  confounds  the  claim  that  the  presence/absence  of  this 


lamella  is  a  reliable  conchological  discriminant  between  these 
two  species. 

Page  403,  Figure  2  caption: 

"Postbasad"  means  "toward  the  postbasal  (margin)". 

Page  403,  Figure  4  caption: 

"Antcriad"  means  "toward  the  anterior  (margin)". 

Page  430,  Figure  4  caption: 

"Anterodorsa  1" ,  in  this  instance,  refers  to  a  view  of  the 
specimen  from  both  in  front  of  and  above  it.  The  view  of  this 
specimen  that  is  depicted  is  not  perfectly  anterodorsal ,  because 
the  animal  is  tilted  latcrad  (i.e.,  to  the  side). 
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